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: Jm-)J < 4-Aje.ugj 4JT (_yicj jLc^ta < oJulj (_yij V /jja ( _ r ic a^L-oJIj a^io^sJIj i oJi3*j 4JJ Jl*t»JI 
^^yic ajjLUI AjjJlII Lilta^Jl j \lj^— tl JjjfcbJ ^i^.t.1 (_cjjjill|j u lai\ fC-Ll<lU 4_aL*JI A i u > njJLl ^t m" 

(jiiL^jlil i^iJ aLClaVI ljui (j^JLjj <J-a-*-JI (3j-<-u ^- aj^jlXI LJ^Uj Sjirttlj LtlSlJI i_ajUijJI J-i-ii 

ojjlj-a <JT ic Lpl j J-cTiaj J*l^— "* (j-^J -iLj>o1 ^r»o L^lc^ta £_ ' . - 1 aj (jjJI (j^ 3 ^' I'J-* e-iLS (jjJ (j-* 3 aJ^j^ "itl 
(Jjjlj Ji.-wt •.(^gj.q-uJI aJlSIlJI iL^C «_3J £_ LaJuS jlj o" >nVI (_^>-l (j-a (jLaJ^Mj *sJL*JL) TtJLoXI 4-)L-<i ajJS cr^-J 



iaJuilLlI 4_l!jJl!I t—ijLselJl *_a (jj^jJ 4_uL>ol ajU-v. ^_&1_UI jj^Lsjj ^■Lq.ualtl 4_aL*JI ajlj^M i'.U^ JuSj 

Sj_j^=jJI JlcJ (^JJI LilLsjJI L1I4U j-jjLaXI jIjlC.1 p_jj_ilji £_ ajIai-JI ojufc C.J!Uj Jij9j t 4jljltV*<a j^-JU 

(^JJI (jtJUaJ' fcJaljJI f-A ix«JL*JI AJjjJI (3^'>" ^F*^ Ur 1 ^' VdJ^'j Cp"^' fy-l<lU 4_aL*JI A,,,, njJLlj J-a-*JI 

j '^— >) (^jjjJlJ /j_aLJ^_(J ^ I a I ^— ■" a ajJa-Li 4jL^_L!I *|_ (jL*Jul aJufc r-jJeHJ <(J-«-*Jl (J13-" ' " ' ' " 4jJsj-aj 

.4_u-uL-u VI 4jI ilLali a J).;^*- ) *|_ A_ul3|j j '^— >|j « (J^jlII JS|j 1 u <i L^l Ltalil 

.(j^ii^i-V"!! I jijj i^sj^UI (jiiljL^J,! <— il in"^! 4jrtj^-i (JjLilu Aj^p- (jiiLcjaisjji <uiSlll (jiiLI^-iL! 



TcjfcLJll j JJ ^"j pji Lai! 4^aL«JI 3jl S$\ 






Lsj^c (J^lie uaXI JUe/J £_ ^ 'jlUtl 4JjJal!l dljL^JLl ^j^«.' <_jjjCUI <_jLji^=I ^11 <— ib^aJI I JlA <-2J^j 
4-SjjJ^j (_JLLai! ^-Ul (_P=J-^- (jr^-JJ ~&3 -liLp' (JllUr <>i<n 4-t^L>JI <-l)l rtjjU"tl <_>ia*J (jyk. j-}£==pJI *_a 
4-La.mjJ (JL?=-a V Lc^s iliLcj dill <JliLlJ!Laj (J^lie tiaXI pj-i '^"' 4-^L>JI 4JjJa_LJI <-l)l jMrtt"<tl £j£. aJ^AJ 4-La.mJ^a 
jj-a <LJL>-J ^Xjus\j jjj^sj xJalJLs (J}L»- qj* iliLsr >M,I *tj-3*l (_P=J-£- (^ ^J .Ajirt'tl (JllLI^-ill (_JLLaJ 



1 j'<* <jr l£ V (jjJI 2U^. ,„jtl .-.1-^. ,^t I <J1iVjL«ji ^J^*.' Jj i uJ 1_UJ3 jJJLreJLI Lstlaj aJuLaJI aLcJ^J 

diVjL«J,lj (Jl^— i mi^M p^j^J liUj j-^b_J "J^'l (Jl < - r >l"'^~ l N <Jj' Cy 3 ^ '"\ '"" W^P (Jj^a-aJI Jl^Lj (jl (jy^-JJ 
*.<Jlll Jl>-jJI <>Jl& <J1iLj^IL>J, (jlajX. ^JL L*f3j ' ; ''"^— i II *§_ (jl ^— i « (_£l (j_a L#J-Jj ajLi^l J j i uJ <jjJ->- 

-.ujl'^ (jic 2jl^.jJI ^ji^j .ulihatl uLtlkiaaj ulijLuaJ i^J/tflSJ^JI 

' ^J''^"' fU sUI f-3j-I 4-La.u-a^JI il^U ^jl mJVI a| JLsrlr nl £>£. LpojLj LaJlILa ^\^. ^jIL>oj 
.Lgjtalj <— iLkjL^XI (— iUelLajua^j 4_t^>L>JI <JliVjL«i,l ^^ (^jlr^jj 

I -t^"^ .L^j'jI j"" .^>-^j L^cIjjIj AjJ^3jJ,I flJjLLaJI ^Lse i ia 1 , 1 ( . - - ;'^~ , j~ (jjk. L^J-^di 

.L^jIjI (JllL i I r e-L a Cr^- ^-stuiaJLl (Jjt i"i~ 4 l^i rt ) (J- u -C-i 'LSjjJa (jr^- iSji ^ ^i 

. ^ , „ul » tlj 4_iijjjjI<JI dll se ijai.1 :)tj|jj| (JjuaAJI 

I <a j Lij (_3j-i]| ikjjjoj ^ i olal iJlj 4_ujjjjILI| dll ge-tiai,l a) JlJt" i ul <JliVL?ta J ■ ^Atl (_p=j ***< < "J 






(JJj-II <Jl)VL?ta 'A- ajLJeTn-u-a jjfc La L^-La ^jjs-^I (Jljlie tiaXI pl^JI ^J^*.' <JT ic ^jIr»oj 

. (JliUr <>it,l (JliLareJLatjjoijLuJI Ji^iiitl 
dsl^=ij^eja Jla lUlir iJaXI <".! aselftj 4_t^L>JI 4Jjj^_iiaJI (J^UeJ^JllI (Jl J.^Atl I jufe jjm.j 

(Jlllir i>lt,l jL lL-» 1 :«_jLji]1 Ji^irtfl 



*lj^l ^43 4J Jo"^— ij cr^ (.jla*^ «-j^?^' ^- < -r'J Jl -^'' (jjjt^i"; (jr t^s_aJ J-a-*JI I jufc <j-a x^iJI Jl 0"^— iVj 
4jL»-lj_a (jjl <_ijJlUI j U 1 >>j ^,1^ ^^J-a-uJIj (JJjJalll jjjIJ^JI 'A. ixal«JLl j\j^—>~ fkJLC cr^-JJ -*-^J 

fa-jj^— ill «l£3*_aJ L^sJLi- 1 rlaf J-»^o (jl 4_JL<jiJ 1 <\^—i 4Jjk <tl ioLU ojui ^j-a l£J^' Jjrt" mj (jl (jLuiJ 4illj 
■i_t-L>J,' (a-»-ij (j^J^' C iJLJ *^i ' ' ""*• oL}"^ 1 ^r e *-* Ar> '^ u'j 



y#k 
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AjlaIjjJI uLi^ail 



L^ljJIj CjUtjuail 









kl^llyfiflU2 



L^Al^Jij uL4uall LAiiidJ : J/5M J*adJI 
Pumps classification and types 

: 3u£jjLj 2udLM ^ 

4JJ| I j^l-^ aJJurta (j^Jlj^J Lt.(J^L>. iiUj (j! p j^'a Jrtrnl (Jl (jyi^.1 £h° *LU (J^jj^ fl^^LiTu.a ^jl mJVI jLkll 
IjjJlj Lai JLg*. (J^ (Jl Tr^x^ Cr^-' L^i J^-"' LV 3 *^' f\) O' ^jW*^ (J^* - U^ r*l*-* ^' ^1 "(J^J «LJLe_u_u 
. .SjSjJI jl jlj-oJI SILL (Jl L^la-C £_ rLls^J 4_JL) SJLCli-uVI (3d>^ d^ J^ 
<_jj_iUI Lg-La aJJuLIa <Jl)VLta iL. Jjj-LaJI (_/< luJ #UI <j-a ejLali-uVI jj '.-">* II j_a ^jic jLxuJVI JjL>- JlUj 

(j-a 4JLoJ <ilty<" dU! (Jl jLuiJVI 2l>.Lv jjV Ij-Ljj . (jr ^U u | j^iA «lJLc 4juLi!I cjLcI m^II £sL^=j l£>Mj 

i-^la cr* - ^ * LJLl f-^J dz I p !>^>- 1— 1 I ^- 1 JLd3 x_dJj_a ^gj" ( 11 a J I (^yiuiie-La ^gj" 1 u a £_ya ^-*^J J I J^>- 1 (J | (J' ^~~ l " 

. LJT j I (jlj-pJI aI JiielL-uL) jl LjjJj J-a-»3 La 
jjj;^"" 1 Ij^-v- 4-lLc j-3j3 4 ^Jj LaJ jLlVI £y4 ^Ul f-3j-J (jl mJ^I 4 I a 0" ml La aJuSl (j^a i_3jjLi]| 4JTj.lhjj 
^ic cGjL^j <-;-ij^ j^— i~j-j cki^ 3 l? 1 '*""** ' ■ '- '^^ 0"* 1 tjj^~i"j ;_£ Julj (_3j JufuJI (J-a-C ^LSjjJa ( 1 ~ 1 ) (J^~~ ' m (j^4i3 
i^-j-Ls ^Jl^Lj CuTu I a^—i .ojj^ta (Jj-s- 4_^=j^>JI j_js. (jj ^-ij C_po ^-Lp-a 4_laAj». 4 l" 1 ^-) iL. Cc-iILa JJ-^t-a 
j-u-aill f-ljJJI i-Sj-L 4jL#J IL. L> u^=L*-a jjj Ciju La-Lu s-Lcj eCuL^J )2_ (_Ll>. (JjalaJI pljJ-51 4_p-l_j) c_t-uiaJiJl 
. Ij-Li^a 1^4^- ' . ' I V~i"i~ 2fj 4 \q 1 11 0jj5ta (_}^>- ( _ r ±jir»Jl i^n^iiill <L^_»-jl (J aj c- l I 
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.L^JjI^V (jl^-pJI SlUa a, JlJt"( i uJ 

jj_a <iH1 (J_*J>o <—1 j _l > - CjI j ajjj £ — i 4 j i ii I j 4 l-T-r ajl.iL) aj^Sjj #.Lll j J i s> a (jylcl (jr uj\jj\ ^yujZj) *_*JajJ .4_«_iL3 
jjJlIS ^gj_il J jl mi a *§_ ^ 7)^2) (jj^pJI ojl JLi (jlj_pJl ajJsjj .4_L*-*J1 j^=j_a-> (J ' ^"w a ^jjxja A- A j i «aj j (JjL-uI 






A^^iJl (JaJ 4_C^A^-G 




fUr^UfY-^js^ 



SjLlC u-&J 'J-*"' (j)\ (jl ^~> a (j--a jJjIj-i-uJI lILjj^oj *-3j-J ClUr i^> U ;> JLseTu.uI& j-tia LkJ 1 LuJSj ]2_ Lai 

jl jlJLc-i y[ t mi 4_lLh (JIui-l! L^JLi-l j (Jl (JjI mi 51 (. f-r mij' ) p ^— --* i_a}Lc. J^l-i j'jj j '^ L3-13 jj^y ^' d>^- 

r-j^rta (j_a L*£JL-La TTJ-^J «L-L*j><jj dUi <>> iL. pLajjl t_u mi" 4_aLLa ajj-t^s ^- (JjLuiJI 4-JjTcJt-^ A~^—ijj>- AJsLta 



I 

siUtl c_<_i^s (Jl rLlLso tiLIi tj^ Lgj jLil (JjLjiJI Jq » - a «l3j L^jI ju liiLoJ V 4Jr i>,[\ jl j^=> jJLi jjJls-j 
(j-a (JJl i ii ll dJj-3e~u> Lc-LllS .«.U,I (jLj_<-u (j m*^— iL«j 4_ajLLa .Sj-^-jj tiljj (j^l (_pal t" i uJ (j^—i I J < (JlLo j_p- A- 



L$£l>l!juL*kfli! 
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iLfilj^luVVlluZJ 



4_st3jJ 4_ajlJLs 4_j>-Ijj CxjSjJI (j-u-aj £- J-*J ' iJsLLaJI <j_a 'j^ 1 -^ V- 1 



=lj 4_JLa L^jU- (jll Sir <^> U J^J-a 



. 4_ajLaJ,l <>Jl& jl J S-CJ i Pit La 
<jy jj" ( ii a <j-U *uu3j}\ 4J3ua ^J*} ikLjs'^Li L^SjLc <jr Ul (jr aiil J-*r>JI jljJL*j SJe-iJaX I JajLia JJlj*Iu I J.-4-1J 



(J-\_lJJ t A j ^— i j A Lb Jul (JllUr i^i Uj 4_uL>0 2fl 4_>.|J2| (Jlilir i's>a L4-& (j*U-uL-ul (j-LCjJ ^l (Jll lir i ^i t, I ^ i u 2 M 



Piston o*^ - 






Plunger o^ - 


— Reciprocating ajuj;— 






Diaphragm *Lic - 




Psitive ^ijV 1 




Vane lAu' ^ ^jj^-j — 




displacement ^W^V 1 




Piston V^ 1 - 








Screw ^j J^ - 








,, 




Gear V-jj — 




— Pumps ^-^ 


Radial flow <*J°& ^^> - 






Mixed flow a lata <■ — 


sjJu. 
- Centrifugal ^ ■£ " 






Axial flow ^jjj^- - 








uynamic . . „ 


Ejector ^jjiu -, 








Fl t f 3 t -'--- >*£ 


„ ■ , - , . 






ec romagne ic . . jj*^ 


Special <^>Li- 




Gas lift jUJu^ijli- 






uLAuall LJluaJ ( T-^ ) J&w 



.a Lb Jill <— )LkjLa Uj 4_uI>jVI i^xljVI (— ilie La * <>_) Lj_&a^>. Ls^S LfJLb* jl ^J SjLf^M jJu>oj 
(Jj^l Sp-aJ (JjLuuJI TTJ^*- i—a-JSpj *s_j 4_Li,<.a ap-3 £- (JjLluJI jj_a IjJu^a Lqjstjs. (_,t"i*~ (Jj^' U' *tr- O-*^ 3 ^ 
.(JjLuall jj a" i ii a L3j i aJ 4 j^— MaLbjJI (Jll La- i ^i t, I ^ l^it" Lq-L u « a Jl>-1j (J-lsLluJ ajj-i s-Lul 
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iLfilj^luVVllu^ 



4_uLc Uaj- t -iJ ? 4_j»-lj2l (Jlilir 1^1 a ^ LaJtJ Lq-L u ((JllljL) 4 t i^i _Q 4Jr i>i 1,1 ^yja ^jL>JI «.L*i! Jj ii>a JjaJL-La 
L«_Lu I^jJmi" «.Jlj J_ii s-UL) 4ir->.U <^Uj (jr^aJ j-<-iIar»o 4-JLvC (Jl L^lxxj Lb jJ I <Jl)Ur <^»U rll^J " 

.^LluLJarcJI j^j/i^ ^-j^^' *^ U^ ^*l)^' ^Lit-^-a j^Cu 

Vj LjT^lj-^j Air <^t [\ jLaj! ^^ 4_jjL>o^M ijvljVI (— ilie^a a j_<_C s.U.1 iKt .^ 4- P^j"^' Jl *^ ^P* 
dl VieJuS [ I 4_JL>. *|_ i_2j_i^s_HJ1 (JjLJLAJ 'j " ^— i i U» »>> t' j31_jj Lq-Lu «. LJ,1 i_2j_i^s_j (JjLJtAJ 1^ • • ^— i j31_jj 

■ 4 i^ LaLbjJl 



i 

Oj 


> i 


^W^ 1 ^'JV 1 ^ ■=»■?•» 


3 


1 ^\ 


J 


\ 










2US>*fl uUfitillj ^b-ljVI ulibi^t f hi &>Lm ( i-1 ) JS£ 






.AJjJpJI C^lie .^-|tt (j^C^J j^=j| - Y 
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iLfilj^luVVllu^ 



■ CjL> isi\,\ Cj L> \ \n i r\ a ; 



(— iliri^U dibeiLa-ua^ £3jj«-a 



^JUiJIJ^adJI 






■ Air tiaXI lf.ia^=i <— il ma> -V 
■ Air i^qll (_o-jJ,l £ LuaJI C-cSe-ciJI Oqmi JyJir»o -£ 

./ V (^c ajl jl^JI tfjut oLS3l 4-j-»-uJ J-23 V (jl -\ ♦ . i«iut| f |^y| jfltiti^ 






Pumps Terminologies 

Pump Terminology ulihatlj AiaLi- uLtlkiaa ^.T 
Pump volume flow rate :(Q) ((-^a^l) o^l^U l-Sj-i^ Jjjla \-\-\ 

*JJ, aj^LII (jjsjJI (jj/Lxaj 1 jUf <5j-jJl2j (j ^-i <nj .(<Lulii J ^— it > -< t^— i a jILa) 111 /S aJl^^j (Jj/LSjj <aji3*lj 
.jj-aj-ll (jr"- t^^*^*^' d *> '"^ (*-* ^-sejiaJLl (j-^ ^J^*^' *Li^ (j*-*-A r^^*- 3 "- 



Q = T (2" 1 ) 



.(m ) Sjlxjj JjLjiJI *««■ j-4 V :ct^p> 

.(S) fljL>-^J jj-^j-JI J-* t 

Velocity :(v) ic^l Y-W 

^p-a) m/S a Jlj»-^j (Jj/L2jj « a Jlj»-Ij 4-fJLJ <JjJu3 (j-^j ^- (J- 1 ' '■" '' (Ih "— a ^ j * ***' Cr"' ^' ' *"■' (jr* 

".^LlJI (jj-llJUl i^yA Lfljl in-w (j ^-i <i jj < (^J^i J^—il 

A 

HI /S flJia-^J 4Je-tiaXI I «j i ->" ^^ Q : £^p» 

4jpb ajjj^UI 4_JL>. 2_ A = — d 4Ja}L*JI ijyA <_> ui-*."j m ajl^^j jjLj-ijJI » USa i^L^a ^^ A 

v = 1.273-5- (2-3) 

d 2 

.(m) Sj^^j Sjj^m jU* yt d :<d-p* 









kl^llyfiflU2 



Head t(H) cx^J) V-W 

Jj <ir pLdJjl (jyic L^jI (jlt^ij 1 «i^-i .(j^-a) HI oJls-^j (Jj/L2jj 4(2^-*-° i^j^n-u-a Juc sUI -ij-<4-C. pLiaJj' J-* 



p V 

-— + — 
Pg 2g 



(2-4) 



lLjLl^JI cl*u, J!uj p/pg 
icj^uJI i^*^ Jiu^ v /2g 



JjJall (jl ji. (_ji «.LJI L_ljjjiia 




4JJi>«3jjUa4*«a4'iU^iai4 0-Y)J&i 



Static suction head :(h ss ) ^^-l-,..V| ( _,,^,,,.tl cu*^ i-W 

<0 -Y) J^ mi jj_a ?r i >> "j 1 o^t 4ir i >> U j_^=j_aj jJLJI £_ #. Lii! j^k] I ?rU mil <>_) 4_u_uljJI ^sLall 

•h ss j-aj-JI •J^hlj 






Static discharge head Khsd^^nl",,,)?! j>kJI .-,,.»,» o- W 

J^— i mi (j_a 7r ' ^i "(J 1 o^—i < 4jr i>i 1,1 j_^=j_aj Jj-LaJI jjlj-^ £- *L-*iJ J-^' 7r t^i mil <j-A_) 4-jj.uIjJI ikLjJtl 

.h s d j-ajJI Jtieljj <0"Y) 

Total static head :(h ts ) c ,l^tl ^r,ii^)?l c^uJI V1-Y 



(2-5) 



Friction head :(h f )cill^-OM o^ V-W 

j-(_<jj -ij-taJI jf <_xre-<-a]| Jaj>. £_ s-lj-^-u <>_*-a jLi-u-a £_ sUI O^J-"' J^^>- , <tl <^— ",^VL ,U;,^tl jlLs j-& 
JlLa) <Jli^_t^5^JI iL. liaJLiaJI JlS^j c-^ulj^l iL. Jai iJaJI JlS^ 1 <a fr (j^jmL-ul cAC^J (Jl tSAtl | jjt, < A : . aj 

:4_JbJl iJjbai 



d2g 



.(m) 3 jls-^j <_j^jJ^I J^ls j-4 L 

.(m) 3 J0.3J t-i^jjVl jJai j^4> d 

.(m/s) sj^^j t_j^Vl Ji^b *UI icj-^ (^ v 

h f , c =k^ (2-7) 

2g 






Pump head :(h p ) ajt.^U cu*^ A-\-X 

. JjJaJlj L-u^xJI ^^-^ ^ J^= 4" ' ^ ^ ^— ."^Vl Cp-^^J (jr^ 3 ^' ^^- r,|-,,,NI c.(-q-<.ul] t£h^' fj-*^' 

h p =hss+hsd+hf,s+hf,d (2-8) 

C-^re-.-aJI it-.-^ 4- LLaJLiaJI JilLa j_& hf s : C~p- 

Water pumping power :(P W ) *UI £u±> Zjoi V>-Y 

aJlj^^j I j k; j;»J^ < (hp) 4_Li,t-a ^aLi.u.a 4jl3jJ Q sUI (j-« cA-»- a (J^*-^ 3 I J.' ' ""'^""J cr^' f^b^JI i^LLs (jr A 

:<^bJli^c r ^^; i (W) 
P w =YQhp (2-9) 

.9800 N/m 3 ^jL^j *UU ^yll ^1 ^ y d~p- 
Pump brake power :(P b ) iuLaj^JI or.Mi Sjai \ — W 

slj_j>*^M Ji-lj i'tl^— "<^VI j| JlL^j £.LU ^b «jJ^ d>£. Jy>J (jr^J ' ^''"M Jjiu.ilt 4_oj!MJ1 ajJlUI ljr Jb 

■ 4Jr i >> t, L) S^ajjtLU 

Pump efficiency :(r| p ) AiciaJtl s*U^= U- W 

.A-JLaj-ill ajJlUI ^11 «.UI tcjJs ajJ^ i-LujiJ ^^ 



^ = t = ~P^ (2 " 10) 



«.UI 7ljJ=> '£- 4ir i>iU AJsLLs jj-^ a-^Lali-uVI ^jLa jj-C- J^<-»J Cr^J 
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Specific speed :(N s )a,ic.^UI a^J! U->-Y 

J JlJi3 I JlJ .Ijjiii r lj_ a I 7cj 1^1 j (j^jua j jjt^i" ^- <_JjJLLaJ,l Jjt ni "11 |_£Jl^ Jl_Lc A_x!Ll a^l 'n^—ii J-**J cP - ^' 



N = 51.64- 



(2-11) 



rpm iljijJI 4- tuLftiil jj^ l^T <La-<Ml obi- 5 ^j-" cr^ N : o_p* 

.(HI /s) 3 JL>*jj Aie.iia.U (_3j iaj jjfc Q 
.(m)SjL^3J AiejL^Xl C^xj j^fc h p 
i->l^- ,^t I pl^JI (jja p^j J^-— 1 4 jj i n ill <JliLlj ( nil ,_£jLa (Y-Y) J^— ui (j^JJ 





nVq 

( Ja.A»3l AjjU.1) N s = 51 .64 Ajc jjll 2x.^J fja 




500- 
600- 
700- 
800- 
900- 
1000- 

1500- 
2000- 

3000- 

k 4000- 
5000- 
6000- 

, 7000- 

rsooo- 

9000- 
10000- 

15000- 
20000- 


D 2 


<j^]aa t, ftjL^aj <a >>i,a (jb^ull -Uaili^a 4-^,>i^ (jtjj^Jl <Jjja-x 4 -s >>>* 

D, . D, D, D, 
7T >2 TT" 1 - 5 " 2 7T <1 - 5 7T <1 
D i D i D i D i 


3lk£>UI te>*U Luj uL£w4l uLLLAi ( r-r ) J&£ 



Net positive suction head :(NPSH) ^^.^l ILL^I c_^aJ1 c**n \X-\-\ 



L$£l>l!juL*kfli! 



>tfwr 



iLfilj^luVVlluZJ 



( a g^alll 3j_(4>LJi Sj-AI tMI <jJl_& ^ «i , a " . L)j_La-iIa_a AJri^t t,l o'jJ^ J-^*^ *^' '^ '"J *^Jt' J^J*^ <^iL-C.La3 

J123 U^i Air <>»U (jjl«js J^=Ij Cyx-j-cujj Sj^tlaa* diljIjiAl cjjlt^j L$jV L^s t-i^j^j j^. ^^Aj < Cavitation 



.(N/m z ) cib 



(2-12) 

(N/m 2 ) ^Ijl^^j jUaX I l$>>JI lUiiMl j^S> p a H 
I (Ji-Juo Jiic sGjlj^v. i>-jjj jJiLUl s-l-ll f j i"i~ JjaJt-La jjfc P v 



m^JljIj <_iJ*.jJU «|_L^sJl i.i-r i ii 11 Q <i i n l 4-Li-*-« 4_*_l3 (jyic tiiaLso (jl '-j-^J 4Jr i^i<i 11 (j-* 1 ' (JJ» '■"'" (j' tJaJj 
(J_aL«-4J (Jt mi U 3-Se-tia 1> I x_iL<^3 -ijj-J I J-I •(JJ* mi "ill i_2_j_p_Li ^Jl isLiJs^L! L^-cu-flJ 4-3e ual, I p j -t l^j (jylc J-cI<-*J 
if <— ll in ->■ 4_2jjJs (j_C (j ^—KIJ (^ir >Ja oil 4_j£.jlll ic.j_.jiJl £_ il\S) 0" c ' a^=al!l JjsLsl/s ^ <i < uJ (^jJj^o 

.«.LU <- <-Se i ii M^jp" i ii a (j^- 4-Se-tia^Jj (Jj° ' P'-^j' 



^-^-h,-(h.). 

Y Y 



(2-13) 



(h s ) m 



-.^yJ^L^a 4j yj^-coXI .^>«V| (_xJe-mJI C»ui U^ 3 ^ <Lticj 

= — - — -a c h-h f (2-14) 



j i LaJ> uaJ 4-SlIaJ, I pj^H ^j^» ) lillji^aj ' ^j^— '"H (_LaL*-a ^jl£ ^j'"- m ' ( 1 ~T) (JjJlt»J1 (j-^-J^ 



0-Y) Jjj^ 


N s 


^c 




t°C 


p v N/m 2 


1000 


0.05 




20 


2337 


2000 


0.1 




30 


4242 


4000 


0.3 




40 


7375 



.L^j JIaIu La J^=j L^jblj L^Lvc (Jjiaj 






.Sjj^UI 4- *UI 2lcj_l^ (_c^ia>| < 200 mm Lijlai Sjj^La 4- 360 m 3 /h Jjulaj *Lj ^j-^ - \ 



JaN 



Q = = 0.1m 3 /s -.^UI^^^Jju^ 

3600 ^ U 

d = = 0.2 m «.s j^u,UI JaS 

1000 



A = -d 2 =-0.2 2 = 0.03 14 m 2 :" aj> ^UI ^k^ i^L^ 



= Q = ^^ = 3.185m/s 
A 0.0314 



.30 m ojjl *L» jj^ui ^LiSjV i^u *UI c 



JaN 



p = y h = 9.8 x 1000 x 30 = 2.94 x 10 5 N/m 2 :J*i^JI 
2.94 xlO 5 



100000 



= 2.94 bar 



C^-i *LU j-3j3j 500 m 3 /h l j'^j ■ a 3 Jjlj«^j 1450 rpm L^j-^ kbn>> I 4-u.,.u-L?l icj-^JI «,,, ,.,. -J 

.50 m U^lu 4-u.JjJI iaLJll <jrtJ>L< 



L$£l>l!juL*kfli! 



>tfwr 



iLfilj^luVVllu^ 



j*n 



Q = i22_ = .l389m 3 /s :^>^iilj^ 

3600 



N =51.64 



h 3/4 



N S= 51.64 1450V ^ = 1484.2 

50 0.75 



£.j-uJI 



3*Li^=j *UI ^c_«j= Sjjls c-^u-^l . 20 m Ujjil Lj-^b ^L^ *UI £-3jj 200 m 2 /hr L$3j_u^ iit^ia-a _£ 



jrtl 



y = 9.8x1000 = 9800 N/m 3 
J>00_ = 00556m3/s 
3600 

P w =YQhp 
9800x0.0556x20 



1000 
P w 10.898 



= 10.898 kW 

0.727 



:*.LjU L ^£.jll\ {jjjl\ 



'•cU! ft-us 3jJu9 



^us ajA. 



:aJxo^X\ Ii\a£=> 



f-Lajjl ^<^"A j-A La .30 °C 3jlj^ i^-jP -^ 25m fUjjV *UI -> <^~ 0.1 < k^aj JjsLt-a L,J 2 
.U-^4- 1 -^ ^-<"^VI j^Ls c^u^j 1.033 bar j^JI ^t^ ,„ ^^ lS>^1 .-La-U^il jl ^ |j| (■^e-cJI Sjj-^U 

.0.35 m »a ^c--^caJl 



L$£l>l!juL*kfli! 



>tfwr 



iLfilj^luVVllu^ 



j*n 



P v = 4242 N/m 2 



(WY)Jjjl>JI Jl^jJL 



p a = 1.033 x 100000 = 103300 N/m 2 



•lS^ 



(2-13)*JjUI4. l) Ai3*UL^ 



(h s ) m 



.Pa Pv 



-a.h-h f 



Y Y 
103300 4242 



0.1x25-0.35 



9800 9800 
= 10.541-0.433-2.5-0.35 
(h s ) max = 7.258 m 



(2-13) 






.Bjj^UI 2_ *UI l^j-u. <_cuia>l < 200 mm Ujial Sjj^U 4- 300 m 3 /h Jjulaj *La ^j-^ -^ 

.20 m ojJuS *La Jj^Ul ^UjjV JLfcJJJ *UI Jai-La l.llo>I -Y 

C$±fLuLjci o^_i *LU j-Sj^j 2000 m 3 /h lyzj.^-j 1450 rpm L^j-^ ^a-.^t, Lu.,.u-L]| icj-cuJI <_^^l -V 

■ 4ie >MI ojui ^ygTuJ (JllUr i>it,l pl^jf (_£? (Jj (>-) r«U (25 111 1 (j n ) 4±uj]j}\ £sLjJ,I 
.(j;J^=jJ,l -Sj-LaJI Cj[st i^a pl^JI 4" 4-dJiicl 1 .u.t,l 4jjuutl icj-coJI ^ Jlxs j^= jl - £ 




4JJ>J» ,,.T1 4—U^JI ~4-^UX\ 

■tvifflD lliii)iillq.cvifill pilnill nnlnll niiiiiir) oll 



AjlaIjjJI uLi^ail 



jUri^K frl^j? 






.(_gj^=jj,l -ij-LaJI (JllUr i^a Jjt i"i"j < . Ul£=dj2 ♦ flj j *t l 

•.^^ Ij-iLS <— ijJiHI QJ^-iJ e JLvjJI oJJb Jo"^" LajJ^. . /al l *S M 

. «.b^l <JllLlrc_La ^^ Air <^>U Jji u,i" 4t-»(?*1 f-J%3 -0 



JocjLL i 



: u^JlUj^aiuSVI 



ill lie 1 hi 1 , 1 ^j^» ' r- jL«J (_>^art^ .Y 






The Centrifugal Pumps 

. fQ_L^_t-^ILj I 4 ^ 1 f ' i i — 1 

.(jljjJiJl J_Lc r I - h> j ilaJ I ^j" i u a jjlsLiiol ~X 

i~\\ Aj U ,XVI ^jjo <5jJL>-j «.L1I (jLj_<jj a I tali )l ~£ 

■ <uljjuaJI i_kjJL^=iJ (jlaLii'ol - 

;(r-Y) j^-,,t l£a >ij <^f 
. Radial flow eSj-ta^ <-iuaJ dkj-^ "^ 
. Mixed flow o^j-^' itailk* -Y 
. Axial flow oLjj-"^' ^j_f" ->r 

jjjJ Jtf^—i IS-*-*' Q^ 1 *" '"-^P"^ *^*^ '* Jt ^JJ «LSj_i^sj (^JiAJ (JllUr <>it,l oJJt> {_yz pjJ (J^= j- L » T u 

.(jJjji-VI (j^CjiJl (jT ic »j-tiaJI (jr 2il<jj ;oLJ3 J '^*<* iL.j < (Jj taJ3 
U->jQ^—> LiSj^ta 4-Laj.J^j jlju 4JjJaJ3 ( ht^'s 4jj^=j_a aJijUa 4Jr i>it, LsLc ljJa_La - Y) J^— i Mill (j^-JJ 

.(Coupling) ojL^' (jr*""^ «-^Li* ilcaj Ila^J^j U^ia J^a Bjbl SJl*£.I J-uaTu O-p* 
I ^ a j La-SJl (_fl-La_l aUsol *|_ I j l^"-* (j— * fiJ-^LS \—&J^eja tfL^ol *|_ S-Sejila U j ^~*J " (j-* 3 s-L-ll (Ji-Ji-J 

.4jj^>J,Ij SJaJlsei,! dilsr (Jai.1 I|_ 4-Lu.a jj^ 3 J^^ JLj y L?^' <Sj ^* ' ajLalll ^jLj-ijiJI 
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ojljVl ^j-olc- jjia. (jjjlua «.La]l ?rjji. 



Ajjli 4luaj N 




AjLjJaJI i_i!ilc. 



;la]| Jji.^ 



^jj^S *^jJfc*J J^U tejSjA tijUa "Asuoa ( VY ) J££ 



jjJl_J impeller jljj J^a-g (j-a (T-V) J^— -■ (j_« r- ' ^ "'„' I ^^— < j) ^— J t * aJijLLaJI 4 Se I a 1 1 jj ^-T. 

•rjJLLo C-LujI m£J ^jjJL*. ijj*** J^ mi Jtielj Casing p^-^a (_3>ii. Ji^b 
Mjj^Jta L^j J^— ■ uJI 4-iJljJa i u| "oj-us (jylc SluILa DlclCleS (_pijjJI {_ya 4_Cj_oj^a jjj° j'j^-J' J <^«i| ^jj^~ '"'J 



ti_3^iiJI (3><->o Sjl-iVI Jij-*£. (jl C~p*J ■( 



_ul^j (Jjt mi" 11 Lilj^cja ojl _il >j-a-C *_a 'Ur^il 4_ujL$J m£Jl>-I 



.i_3^L«JIj Jij.q.tJI <j-\j jjja *ULl l 



3 t^J 



.4jj^3jJ,l iOjLLaJI 4-Se i a I , I <J1iLJ^^3lX '^'""1 Tj-^-" (jr^y '-*f a J 









tabjiiuWilLua 







»U Uja-l 



^jij^dJjUad*^^ ji*M( Y-Y) J&« 



Impeller tjljdLll>Aa)h-Y-T 

•rjlAXl (JijuaJ fjillj rjlaXI fj^I'j (3-LUI fjlll ^yA < (T-T) J^ mi < jIjjJI j.^nl! HjJt ^5^ tiJLiA 
sU,l «§_ 4JUL1 <. < inljj -ij-^J 4_JL>. <|_ yj-laXI P-3-JLJ1 AjLsr~(fij l-g-Lu ijiLc Jjt ioij a^lii^-n i3^*-^' pj-^' J J q ~J 




^ jjLJ <_i^ij g- jjll (> J jj j 



£ jjiall £- jjll <jx jljj 



ljl**ll £jiS i> Jj^ J 



*kj&jX\*i)\bM 2&*uj jtjjji>wttii fcijii < t-t ) jsfi 









^Ij^luVSlluSj 



Ji-jJll 7rj-ij-« jl Jl^Ij e_cJL>. tj-a *m <Ll»*Jy LjJl_Lc J^JlII ^jLxt qj^-iJ (jl La] jljjJI ji^i*tlj 

( jr JLl sLJLl x_3J JjLtl! 4-*jIu 1 j^jaLbj L^JljJjL) Ji.jJLl r-J-ij-a jlj^l j-tia_*JI cTLlllS Cllir >ja t,l jLlcJ 

.(Ji.ji.1 (^jL>.| jljjJI Jibuti cTj! j il)Lsr tJaXI tiili (Jl j Sj dJ U-Lu t jljjJI jjia*JI (^-tJLs- 




, i 


KTjOjJ 


■ ^- 


DOU£il3 


^Effl5ifllT#^ 


SP| 


^iSl^lilfT 81 



/ 



oUI J>J> - 




^> *U1I <J>»s 



(J^AaIi ?7jJ 3*g 



^> oUI J>J> 



Jii»ll (fijlai 



J^Jll! £JJ»Jj J^-JlII ^Jb-i jljJ>(iA ( t-T ) JfiS 



lj rij.n^ttlj 4_LaLaVl ( jr _<fc 2ui nj JL^= m.I 4j}Li t (0-T) J^ mi t jIjJlJI Jibuti (jijj Jl^Ljj 

.icljjjl JLsta )2_ LaJiielLuiXI <-l)La- iMl £_ Lcj-ul f-I^Jzl J^=l 2^.,,^— »tl L> iijjJ | j.ll<j J .4Jj_LaJ3 



| — ( o j — 1 L ( © 1 ] 




[ / • ) J 


ojjij^ill cliK i ?-i^l ^ ^AaJlMU <%Jc Cjbiii JJ cS^jp (jl (jS-aj 


tjl jSLjI j Lai Wlinl jpSVI 


jljJjl>«MtJI jSJ; JLS^l ( 0-T ) JS£ 









^Ij^luVSlluSj 



• C\""Y) J 1 ^ mi «|_ t>J-a j_& La^= 4ir i>i«ilt ^j-LaiJl <ib^M ^jJLl lj_<iL.a |>jj1-j iAjj-Jt ijjlj J^pJ 



jj_a rjL>JI ?UI itaJt us Lg-i3 j^L-Ij V 4-jj_L 



_ai .^ji ^13 



(jl VI a Ji-f>- aj-J-a i-iL! j JJl-UJ i_2j_i^sJl!l (JjL-*-a a -iL) *_a siLtl it-ii <>> jl jj_t3 4_LaLa^M (jijjJI Lai t <&j i ^i " 
j-JJ-J La_a 4 3e i a 1 1 (jy* nil <LjI Ju A- I » ^-> j < ^ ^ j'j 7u • •■' ?*^-£- 4-JL»-j 4_jjJ9 <— ''j'j— <-*' d ' "^ J ** ~" ' ' a * (J J* '"'" 

.^^IjlsVI Lkj^c ^^yic 



II £ Lai J 



- Forward blades <$AJ ^j 

- Radial blades '^j^ ' «"-" lAjj 

- Backward blades ^ .. ^r . ^hjj 



*U1I t 



4*^1 * bl ^ jIjJJI^^I4%) 'ibjlj jjuu ( 1-T ) jSfi 



Casing jl^IY-Y-T 

r-j^jtaj *m Jj^JlJ J^Jl^s LJj jljjJI Jibuti Ljii-lju jjJlj io^ita 4-Sj-C- <j-C. ejLc ^-<>iU i_3>Lc. 

< a^M-Jt-II 1 a ft> jjL-uL-ul ^jLc^ ^ jj ^— j 1 1 a \jl Utl 2 ^ , ^ 1 1 i_a^L«Jj .j_&jJI JjJir»JI jj^ 3 LJLc. * I '^jj 4j>-jjJ>J 

.Diffuser j_£,LJl l^MjJIj Volute casing ^yj^ojjoJI ^L^jVI jj ^jjJUJI 

r-j^tXI jj-^ ^t^P - ^' ■v^"" 1 Lt»ojJlj «LsiiaJLo 4^>>L i n a * < n"i" (_£ jJI <_JjUI J^— ■ "■ (jr J_j^JL>JI i_a^L«JI Jti-l-J 
4-j»ln^-i-i 4 _^_J_gjJL>J 1 i_2^LiJI jLlaj .(Y~Y) J^— i mi £-^*lj '^.LaJLtia f— 9jJ (JjLuJI <LCj_<-u (jia ri-^ L-u mi j La-4 
*UI iUi La f-ap i^LL (Jl jIjJlJI j->> til 4_^=j^ <j_a *LU l^jm'^-ij ^iJI 4_^=j^k]| i^LL Jj^U AjJLaJI 

^ <a ... j ttjJ^lU f-l mi "VI cnl J ^jLsJ.1 jj-a i-cj^^sta <i_i Jl^^Is t (V-T) J^ mi t j_<iLL!l i_a>LiJI Lai 

L> iaj-iiio (jr JLc J-a-«J ti_3}J_iJL! ^^LvljJI J^pJllj jIjJlJI jjuajtil ^^jU-JI tla^pJll (j^_i I j*'l^— a Jls-Lj j_<iljl!l 
s-Lul 4_j^ ,U;,>> tl < S^ LLflj fj-LlI I Jl-& j-xalu ^ La » ' is «_3j ^LctLj jljjJI j '^ »tl jj_a ?TjL>^' *-UI icj-J-u 






.LJL*JI .Uji.^tl tTjl j (J^ljJLl aJJuiILa lllUr iM,l eL a. JlJt" i nj 



jljjjl jjJa*]! 




j^Ull^l>i^uli3lJ^>»3j>U»4itai«(V-Y)JS^ 



Stuffing box >£ft}| 3jJLud Y-Y-Y 

Jus-Lj «t_j| (jyi^. aj^-C '^ULl LaLcJ Ijj-C-La QJ^-iJ jljjJI j >>i*tl (j! 4Jr i >i U Jji iftU sLol ^^^jJlJI ^.a 
<— ij in" «l_U 4lj iiij jL^>oj c_l-->o I JlJ < 4-SejLaa 1 1 i_3^Lc. <J}L»- (j- 'L^uL^J (^Jl3-I j a i" ^jW 'J1 P (j-^ g) "'^— j^ 

.((Y-Y) J^-i iii £^lj) .}J-C-*JI I Jufc J_p* o-a <;UI 
' ** JL2T* ' ^~ ' (" '" ?* U - *- *J'— lC ' J-* L^ 1 - 1 -^' J '~" *" (jjJLJi-t^a ' j ' " j ^~~ l ■** *' *J " ^~ l (Jj1_<jjJ <— ij i n "ill *_ Uj 
4_lL>- ^ La i "'j_' (j ■■ j ^— ■**' j<iJ I a j Li ' plj-aJI j mi-»JI 2 jLo ^Lc-iJ 4_i Jia-p»iJ Jij-cjlJI j-La3 ^j^ J^^ 3 ' J Ly J ' ' 

4_2jj_Laj i-jLl>J I 4_lL>- lLs-Ij-J rfsJi <jr^'- c ' ' * ' ^ OJ-^ j ^"~ l " ^r J utxi (j\ j mi-»J' iOLa f-"-^J J-Lc (jr clj_J 
t (—1^ i n "ill ^-ijj^Gj ^ ^o - Ljj>OjJlj i-LL i - -> J 1 4_ lI> . lLsjj -iL*J_J <ir i >i 1,1 jJJLliJ *iJ sLU (_)■"*>+.* <— )j i ulb 7r a i n" 4_uJu-a 
4- 2 JljIj ijjic_^ (jjl (_£-ij-J LJLc I ^— 1^— ~,^l <.rj,iij (JJlII jiii >J1 SjLa ^ic JuljJI .U;,^tl (J^UjJ tiilJLJj 

ajl_a i Pi i nj a§_ ( . ( ^"T^p ^ij-t- i"i " 4_SJL>- (J^L^>- jj— « ( -^- t ^j 4 ^^l *— ^' '^ J _J-"t-3*Jl (jj^ * -*- ' - ^ ^'Jl U^ ' " **•**' 'J 

■j mi-»J' 3 jLa j-*^. iJLLal («J (j-^J ' ill ^— ■"^V I jJjISIL! j mi-»J' 









i^lj^luVSlluSj 










>uA^I3jJLud( A-Y )J£« 



Wearing rings dLcsJI uUb- i-Y-Y 

*_a j_£j^Vl c-( ^->>S Lq-Lu e-S>LiJI *_a oLaL>Jl ojufc ^Jl^I u^3p .*UI <_cJj_<jiJ Jjlrt't (j^li- JiL (_3>LiJI 

■ 4-sri^U dl .if (_yi£. J^jJ J^=lAj (j^s^ii-JI -il-ij^J J^=Lu Lsjii^. J J j" 1 ujj jljjJI Jibuti 

.JL^a miV| Jl4 JlsJ ( \-X) J^a mi 7^3JJ_5 ^ie.-ia.U pjp.^." *u}ll! aj m^ VL^a uil diLlUJI ojufc Jl^'G 



AjjUill t_£lil1 Sik 



)l jjlll j.^itII 




4**»il ifl^*JijliJJI^*lJ ^Lcsll uL&b- ( <\-Y ) J& 
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Centrifugal pump characteristics :£>S>Jl JjJaJI ub&iw jajLaJ- T-T 

JJLcJ La LJLcj .L^LtiAj »r I A^— i <lft <^— j I j"jl \V 4_aj}UI ajjL^JIj I j"< a . u j 4 3c I a 1 , 1 I <*j I aJ ^jk <Jll Ij-iiliJL I 



Q-H curve :ii*x^*lj ccnnth-aj"^! ^yJbtia \-T-T 

jl 4 U t 1 >i J 4jr cgaJLI jj-a rjLiJI sLU i_3j_i^iJ A^^Lc ^Jt, ^gj^ajJ,! -ijlall CjLV <>ia L y£\ ts>~*- rfufcl Jl3*I 

1 o^—i <L-JL. 4_j_<_ulj i>jj_<_uLa *|_ <5_ij_Lajj Lfcj^=j_a (_gjljj ^j" i u a ^jjo sLU i.it i uJ La <ir i>ia jj i ^" I Lcj 

(j| yjWi'drij V (^JJI JljsJI (Jl J-ua-J jl (Jl Sjj-j-uUI 4- Ltj>»jjJi_j JjL-uJI J-ijjJ kbri>> j\ JJJlj LajL-L^. 
l(j \<\C '£— j a" i ii J e_2j_<-u £ir <>i 1,1 (j| jj_a ^f_jJLj ■ ^ir i >i t, 1 4-la^eTu Cum (_, LtaJal AjLvc-) tiUj ^j^-ij' ) ojjLelu 
C— -po jljjJI Jibuti J^>- Ja2^ dUI JjJy I JJ t o\j~luuh {jji (_yi£.f *U1 Jj-aX. «l3J ^yl^. 2j-iL9 jj^— ■**' V Lgjl VI 
J}L>. Jl^Jl^ sl_a J^Jl_J V ^LlJLj t <L«— loj 4_^lia *_a si— all 1 <jjt^»J <jJ— II 4 ^-.j^kJI ^JaLta ^jl hi "<" 
. j a 1 s> II Ljl 1 n a L! Ci <ii ii (JJ _ua^l J_Lc <L3e 1 ^1 1, 1 i_3j_^sj (jj*^~" iji^.4.3r >Ja t,l 




Q, m 3 /h 



t^^tiWUUl^Ujjb^^l3ijlWll3iflWlij^^5*6(>«-Y)JS^ 









i^lj^luVSlluSj 



.(6 ^ 5 t 4 t 3) £-LbjVl ^0 r'^J ^^ *UI ^JU jlj UI^-i LbUi»ol jo^at c.,(rt*itl LlLl^ 
ilse-tia 1 1 o 01,1 £j^_j 4_Ja}L*JI J-Tl^j (jr _c*_La <jr -lc <JliVU>JI oJl-A fi-iJa «_jSjILi LuLu tilJj J_u-cj j *—■ ij 

. L^j-t^sj jlj 1 <\\^—i Jjy 4Jr i>it,l Can a (j! «LLa 7t 1 >i" j (^ jJlj. L^JSj-t^j 
(j! ^j ^—1 <n (_£Jul #ULl i.'i <ii ii (JjLia 4-Se i ^i t, 1 4_*_<-u -iJ^>«J <ir i >i t, 1 O <>i n~<— 2j Ltaj t _ y I r e_La (j| (Jj-2-JI (j ^~i <1 JJ 
- T) J^—- "■ (j-* 5 7" i ia jj I n*^— i jljjJI j LJa 5tJl j La£ i_3^i!L>.Li tiUj ' ^' '***^ ' 4 -^*- a 4-Cj-<-"-> JJ^J LoJiic 4jl3jJJ 



.(n 



120 ^jl^ lij. 



jl (n-r) j^,t, tL a 



i^l t 



.Miuia 



jl^i dUjj 24 m oja2 iZ^uM jj*. 200 m 3 /hr oj ±°> jJ>."\ Lsj_uaj ^U»" /\ 40 m <?j j& c^um JjLLa m 3 /hr 

.250 mm ojl^s jljj j-'-^-yj 1750 rpm icj-^ 







250 mm 








N= 1750 rpm 
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20 40 60 80 100 120 140 160 180 200 220 
Jl lj^^ Q, m 3 /h 



'^UjijilSjjLkjr^^ilOw-uaj^i^CfcMf^-T)^ 









i^lj^luVSlluSj 



Performance curves of centrifugal pump tS^^^il SjjLkll 4ir,M,l *bf cjLl*_La Y-T-T 

4_aj}UI ojJl^JI 4_3jj«-a J ^~* 1J ^itxiaJLl i_3j_i^sJj i.'^inj JJlj^j 4 n«a Jjt nil 4 La2J Jl_ul3 .0 Y~T) J^=L_<i 



4-LaJL) (Jj-^*- ' j V* '"' **' 4_LaJLi *— S3 (j| c_c_-»o (j-L-*-a (J-*aJ ^ 3e ila a jLlL>-I J_t£. 4_j| j-^= J-JLi j_jJlj>JI (j-^J 





<^Wlc^ 


s^us jci <kii 


3 

5 


5 













tiUbiuUbbU(u-r)j5^ 



.sL^= ^rlc ti>oo J>IL^ 



^^Ul. 



4jr i >i t, I jLlL-»1 ^j ^— i <n 1 (jraj < jIjJlJI ji>i tit 4 ^"-^a jLLaJSlj <Jl)Llj_<-u JlJ£. (JllUr i>i 1,1 <j_a ic.j_aJ>J, slj^M 



^.t-lj-tial 


JI 


<> 


0.305 


m 


ft 


0.0254 


m 


inch 



'£— i—ijuus\ 


JI 


(> 


0.2271 


m 3 /h 


Gpm 


0.746 


kW 


Hp 









tabjiiuWilLua 



140 












| N=3450 rpm 
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40 80 120 160 200 240 280 320 

Gallons per minutes ^J ^J c>Jh- 



'AjjQ tey« Ju£ 'Ajji>«3jjlij 2&a« f bS uLuCfcW ( >Y-T ) J£« 
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5 inch impeller 
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<^ajj jljOll j . ;-■■■ II jJ=2 
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Efficiency lines 
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3450 rp 
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Gallons per minutes <La^ll ^J <jjft*. 



"ti iu s u uU>w Ju£ 4JJ£y»3jjLi» Aftwtt f bl uLu fl hU ( U-Y ) J&w 









IpbjiiuyVilLua 



Pump operating point :Uiiil Jj*«V< <La^J V-Y-Y 

ll^Li^sjj'j j_ujjIjJII jjjo icjjjjjtaj jjJaJlj l_c3e-mi! p-ulj^v. (J <a '"'" 4_ajIa_Lo ^_ Air ij-ia I . m^— ijjj JuX. 

t^J^I LfrLfl C-JlajJ Qe.Ja.ll J^uSu pp3 < ( ^ 0-T) J^=L^i 4- U^= 
.JjJojI (_lj i ii ( a (Jl liti ii 1 1 <— ij i n ( a ^j^a #.Lll *J5j ~i 



1 ^^)ia]l l_J^jjj_lg 1 








\ 1 






'&***> &$li+i( \0-X)^u 



^JLc pLjj i ii II LfJl ^— i"o> 2(1 4_ajlJLa lJj_3_ojJ Lqi-U 4jr i >i t, 1 i_2j_i^ij (jylc - L ql 'n -i 2f #.L1I <_ij i u ! a pi O_o.j 

l'i oiii + u \^—i\\ ^-ij"Li_^^l C<<i iii II) ^LUIj JjVI JlJjJI iLa sex J-Acj p ^—i <n I JJ laejJa t, 1 t_fl j i ^i " 



jj_a -»■ i ia lb I -t^— ■ ^ ajJaJLX I ^ 



a «_LaL5j £_ya 7?-<-2 A_LLt.a p\jjLliJ AJaJLl Jiic ^ se i a I , I p^ j « <"i" 



.(H 2 ) ^jiUI c^uJI jl^i (Q 2 ) LLim Uj> 



giia(w-r) j^-i,t, 









^Ij^luVSlluSj 




' °[J ' "" "' ' Ar p^~* "*•"' II ALq-i-T) TtlLaj (jjJl-JJ ;_£ JJlj i ill *^— ■"^V 1 Ju3L3 (JjISj 4-^*^ A-SejiiaJ, I ■ 9j 1 i3J ajljjJj 
i_3j_i^s_j (j^-i rt*>Jj . 1-3 ^ir e-L U jj— « 7r 1 s> JJ 1 0^—1 (j^-^ H * (_y ] (J.J + mi "II 4_Li2j (J-SILZLS £ ( 1 V - W t J^— 1 ui £ 
4— Lc j-i_<j I <\ £ — 1 jl ( 11 jjl (Jl (Jjt mi "ill <LLa-flJ J ^" jjj 1 Ui ,^tl Jl^LS JuJ_l3 Luj^>- p^— .-»-"tl ALq-i-r) (3^~ ^ "" ' ^ M 

^_,^— ij"l" 1 11 ill Ci <i 1 n ll ^ 2 j j Lq-Lu LJll^— i"a- 2(1 C ' <i 1 a J-L ±* -i < . ' I tajJ 4-Se 1^1 1,1 i_2j_t*£SJ *§_ p^— 1 -^Lll (j| i_£j-> l^-^JJ 







..j i>it!l j j i>it!lj 7-^Lm ji>it!l Lj_La p I^JI 4j}Ij 4jj^=jJ,l aJjLLaJI 4jr i >i t, L) jlj jJI j-ilajii] - 

iAjjJIj iAjjJIj LuaLiVl iAjj-II Lg-La j'j^' j)»^>*tl lALjj^ JL^=l^,I 4j>lii (_dl_L<s> - 

■j mi-»J1 Jjjjiit^ a) JlJt" i nL) <J1)LV i's>\\ A- >-jL l> J 1 ^lSjjJs ^ctijj ll^i i nj a \ <i< nj fi-*-uJ< ~'- 

.L^LjuL^ljII ilLr>JI (JllLlU. 4-iJij j^= jl -o 

.4jj^=j_a flJjLLs £je ijaii <_3j_i*£SjJ| . Ci <a < till (jr Ire_Lo J^~" ■ "■ (S-'-ujI "^ 



160 Gpm 4ir tiaXI i_2j_i^sj L&jiic. Cj3^=^ *-4 jus J.!*" 1 " <JL=>- J^=lAJI ^^yic *J3j . 3450 rpm 4x.j < uj JJJ43 

".(^Vl /r~(M ( 11) j«J t (4 rtj^J/ (JjjL>.) 

. 4Jr -Ml ajJu3 - 
. 4Jr 1 >i t, I (JjJLiIiJ ag.1 rt^— ) " 






■ 4,„UlJL!lj ^ilujjlJl t^U^Lb-U j ^M*t< j.^t l 

■ 4 int^LiJIj LiLuj^lJI (JliUr i>lt,l Jjt mi"j ( . m^-ijJJ 2_ i^ajLMI ♦ Aj< t ^t < 

^ i ala I iJlj 4_tijjjjILll 'LiejuaX I «.'j^>-l i—kj-aj ~Y 
.4 iiiULiJIj Lt_LujjlJl 4*Jr i>it,l J-*£. 7"J-<i ~1 

./^ * (j£. Sjl Ju>JI 4JlA qLSjI 4-uoiJ J2j V jl -^ . UftimifliVl^ftLiy* 



JocjLcLu i j 



uJjJllU jia>Ul G£$ll 



ill lie i ia 1 , 1 ^j^» ' ^JL«J (_>^aj*i ~Y 

.cAir i>,t\\\ SjLJjuaJ,! <jiiL^3j_iiJI <jiiL>-^JLi^= 4jL5*lj_a -Y 
.Jj^iiJI 1 jl^j (3-LClU (jt JU_*JI sj-^-11 4^ujLc^s -£ 









^Ij^luVSlluSj 



Turbine and submersible Pumps 



J ui flJ O— p- 4-JLl«jlJI jLjVI jj-^ ^L-ll 7e_iiaJ (_£j-JI (JL-^-* ^_ * m tal iJlj 4_lLl)jjI]1 <"il^»- .>> 1 1 a JlJt" i u " 

(J_j>.lj_a (j-L_ i s-UI ^jLj—a-u 4_uL i n <i\ (j I -t i a ^ 4-Iai La *_ 3jj £.1—1,1 <Lc.j—uj (_>ia_iL>J jIjJlJI j La 5lI| 77jLrta Jl_lC 
.jjjJI s.Lo *§_ Lil^a J I Lujp- ajj^Juo (j^J A-Je ' ^ ' , I (J-$juj .£.Ltl j^u jji-l Ju j Sli i uJ (jr J-ulj <_j^jjI (Ji-l-i I g-)t-<-o^- 










VbjJ»^via*ffi 



Lineshaft <_L^olaJI jj_*aJI <-*\ j S_U-ujjiJI Sir <;-> U La-& jL/^I cjLv >>. a ^ (jl>^ ^ u^^ ti]L_L& 
Sjbj tiJj^tA j-Jaj^ 4- L»41ij Jj>-ttJ1 o o^-»jl? ' Submersible pump S ,„ UUJ1 Sir,;-, Uj turbine pump 

£- (jlaj^l Tcia -■ Cjj>o jlHa^l <Jl)Lla Julj ^le. jj^-— **' Ju3 ^jJI S_ilujjl?l 4 se 1 2a 1 , 1 ** .0 ~£) J^ -■ < Lj-La (_£^ 
(Ji i -I < . - ^-'jj i a j aoj (J-Jijls (jr Jj^^= j j* ^ i u Lai Lll ^ 3e i ia 1 , 1 tiJj^ta Lai 4Je^ia-I, I J>j_a-*J (jj/jj-j 4_Cj_a^ta 



-j|_a^>J (j-aLi- ljL ln Al_ka_L) -i_j3 —a -J ' " ' Jl "~* ^ ^ <"* J-j-^- "-^J'-^ f\9-^dL9 J -1 ^' P ^r s-^J-^-J-l' 4Jr i >i t, 1 



S-i^IeUJ! Sir (Ml 


JjalaJI Jj-ojlJI cTjIIs 4_tluj_4aJI Air i^iU 


f 




J^U^a 2_ Ldl^-r.^VI aiLa SjLj - *Lj^=JI 


^ 


*-3Jl]| (JjoLx^OJ LfJj^>J,l (Jl (JjJ^SjJl S_!J_*_t^5 

(.\-ij$^— ill (JjL^aj i-jLl>J1 Sx.j-a^taj 




Y 


1 jj (3000 rpm) L^ Sjuj^ <4>>Jtl ^j-^ 


IJJ (JSTjt 1500 rpm) Lj,,iUnUj^j^J,l Iclj^u 


r 


(aJu3 ^ Y ♦ * ♦ (^o.) Ijj iii^ji^—i] (J-a-C 


( (jr o-iill Jl»l^3 ajll Y * * * ) Lvu-uJ Jil (3^C 


£ 


j^jJI (Jj-La (jyic <Jl)ls.Lb>oVI ^j^» ' *_a ^ MiLalu 


4Je i hi 1 , 1 4_aLSlLjjV IjJajj^jJl 2 ^1 Sj . ..V rT'"'*** ' 





l^^^C^lS^ 


j^jJI i§_ l(j"jj""! Jjala Cj^j ^Lj^»o 


1 


J^lijUl^* 


^jt mm!' 1 Ju (J_l3 jIjJlJI j i>>»tl x_*Jaj Ja i iJaJ ^lL>o 


V 


I , , , ,."« 2 itlr l^~Al^-i~ 


1 .,,„•< SI .Ia Ij-AI^,- 


A 



Lineshaft turbine pump Jj^laJI j>^«jJI oli S^ujij^iJI Sir.^U >-Y-i 
jl Lp (j ^i ajj 6000 m 3 /h ^Ij^ ^11 J<^»~t jl j>>jj 2 m 3 /h ^Ij^ ^ ^L*^ai,l " J^> ^*-^ T^j 
200 m <j_c ji^p V! J-l^jj (>^=Jj cr=jVl ^U,„ j^^ 600 m ^^ ^ I J-^aj jls ^Lji^a ^ *UI ^p 

<JliU ^alj^a (jia 5tJ (^~£) JjJ^?- U^!-^J .J-aUJ.1 4- ^!1 '^-Tr-wVI BjLjj u±ui J Lgj»l rt^-i jj-AJlJj V ^^ 

■ Stli^U ^L^j-iJI JL>.V ^U^iaJll 









VbjJ»^via*ffi 



— ' 


4-lLlIjjILj| OLJr i^-iU '"'■ ^'-^jj " (js>*} ( 1 "i) (J^Jc*- 


rpm ^j_cJI 


(m) 'a^j^ J^=J .r,g,,,tl 


m 3 /h l^J\ 


jJLlM <_j^-iJI jJaJ9 

(mm) 


cW 


JI 


(J-* 


Ji 


(J-* 


2880 


4.6 


2.44 


18 


4.5 


100 


4S 


1440 


3.05 


1.52 


39 


18 


150 


6S 


2880 


10.7 


6.1 


78 


45 


150 


6S 


1440 


4.57 


2.44 


59 


27 


200 


7S 


2880 


15.25 


8.8 


118 


64 


200 


7S 


1440 


5.2 


3.35 


91 


45 


200 


8S 


1440 


7.0 


3.05 


173 


73 


250 


9S 


1440 


7.6 


2.05 


249 


114 


250 


10S 


1440 


11.6 


6.1 


363 


182 


300 


12S 


1440 


14.65 


9.75 


546 


363 


350 


14S 


1440 


19.85 


7.64 


756 


450 


400 


16S 


1440 


27.4 


14.65 


1452 


907 


500 


20S 


1440 


37.8 


24.4 


2160 


1365 


600 


24S 



r^JiUI jj_*aJI t^u-o-jj *UL> (3-Jj^l 5_jJL*£. 4_jia (<a^ ^LiJI La! enclosed line shafting < hAij\ jj_*aJI 

.open line shafting 









i^lj^luVSlluSj 



. Head assembly ^fjJI Icj.*^ - ^ 

. Column pipe assembly Jzj-u*]\ jj^c icj^*^ -Y 

. Bowl Assembly i^LLaJI icj.*^ -V 




Jj^iaJI ^**)l uli2Lugj*21l2ifctfil( Y-t ) JS^ 









i^lj^luVVlluSj 



f-3-i (J_*j*-4J L-JLc. -ijj-J (_£J-J' fijI-i^M Lilj^cja d-LLLiJ a jJr" i n~j j-AjJI JjJu>JI ^jjO LJlc. (jj/ljJI * ' i aJ 

jiAJ i-xJTj ijjj-o CxjjJL Jj-JpJI 5JL>. £_ (jj/ljJI .sjij-j L*^= .4 L^a li-^ jl 4jl3j Jjjjla o-* 1 5-<-uLlaJI i_a}Lc.j 



j_j3— ^ *n>^ (3-fl}-^' <ljl>- 4r ^- a ' ' J-^Lr*^' ^ *■ **' '"^ jm '^ i t 



=p]l. 



.ilisJIcj^l 



.*UI vj-uiU 




4lLU)$I)! 4**»il Ja j^ijJ' 4£>«arf ( T-i ) JS^ 









i^lj^luVSlluSj 



4_JL>. '£- ( rt^Hltl 4-ij-pl (jlj iaLt^^Li J_aL>Jilj SjIjV! jj-aLcj i_2j_t^sJI jj_*£. ^ icjj^j>Jll uj^"" 

.(1-1) J^uijJ^I .^Jl^l J*ij J^l^l ^L^ Jlci^l J^^^=Jc^L JJj^il 

*§_ ' a j 1 »" 1 1 (_x_uul Lai .4_IijJjLa <Jli^Lt^5^j I j L ) L «_l3 (J-uaJ}jj ( ' 3juL<aj| ^j -T* (Jjia (j-"-"i-> (jj-^J' J*-*- ' 4-^^-5 
Jlj J-aj-H jj?tr»J 4-LaL.u.a LtLsLWa ajLc-i Lj-ujLjj Jlc -i_j3~^ * ^>W (3r!^j-^' <UL>- '£— Lai <<JjjjJLi 



S.La]L JjJjj 



-u JA Jj jj 




ciiy^W l3^ _£ 



4luJj$I)l 44wail Ji ^>aJI Jj*£ 4£>*W ( t~t ) J&w 









i^lj^luVSlluSj 



jj^ 



l K 1" T<l <JLJ> 



j jj j'j-^ J '^ f (J-* 3 ' (0~ w (J^~~i i"i (j-fl ?r i >i "j 1 o^—i t 4_<_uLLajl icj^jjta (jj^~~ '""> 



< ^ '^ M <J^lj_a JJljij (JliL-ulla 4_cj^5ta jl 2j^lj i^Ua 4Jr .^Jjj .(Bowl) 4_^LLaJLi ^3---^ L-3>li. Ji.|j 

<ft mj ^-^ U Ji».jua jl.^1 ^LlcuJI o^ij-i J-ua-u ^l~p* (Intermediate bowls) ^lJI ^LuLkJL Cr Wi 

iL. (jj ^— ^ * Se I a 1 1 J_^|j_a ^Jl^"^ jIjJlJI j <>> »tl ^j-a r-jL>JI ^Ul tjLjj mJ 4-S-J-a ijllLftJ ^ ••■! taJl J-**J 
(j^-JJ ^-^h 1 f_'"^J "Lj^' £_ jljjJI jjl^JI jjja T^J^i *^' o' J-^ 31 -*-^ <LlJLLJI il>.j_4lJ jljjJI Jibuti J^=-a oL>o1 

■ ( 4-Ln.a ^ii'j * "" ' ^ JJ^*- 41 
jIjJlJI Jibuti (j^_i i-jLl-->J1 C)l rtl~»j L^jjIjI Jj-aLcj J-a-^J,! L j-uj\j^^ 1 <>ijl 4_<-uLLaJI 4_CjJi^a J <i mi " 




- iilja_JU j^UJI ijj (jjli 



- Ukll S , „1 Ul 
_ijj — — ULJI <^UJI Ja*2u j^j^ 



WLuLuj>Q1 44<dll 4^ 'kuUai\ '&c$am ( 0-t ) JS^ 






Submersible Pump AuJaUill 4£wail T-Y-i 
ajl jVI jj_*£. Jj-iaJ i^txiJ ijjjjjjill diUr i>iU £_ J^=L1ji j(jtvi 200 m <j^- j^-J' lS-*^ 1 -^-^ La-^ 

fljJuS £_ aj_Lj_^= fl-iLjj (jr ic <Jj_j! (jji^auilj U-d J.aL>J,l Ji»lj i llL^a WVI £_ aj-f±^= S^Ljj (j-* 3 L ^I^ g-£j ^°J 
.(^JLi^ilLsl j_tC <-l)[ir 1^1 1,1 <jJl& a' JlJt" i iiI tt j i ^ JJ « 4Jr i>it,l jJjJLiIiJ 
(jr Jj^^= tiJj^ta aJlJt" i ii j L^jI O-p- <— 2_J_p-ksil <>Jufc (JiU 4 oilalJtjl ill I se-tiai,l a I JlJt" < nl J i a a 1 , 1 (j-*^ '^ 
j_jjJ| pLJ3 <4r "— ^l-*- 1 ** ' " kaLc (jr-^J ^*_' 1 ^ (J~**^J ' (*^ - ^) J^""" 1 "' (j-^ 7" ' ^ "'J ' ^^~ l 4-Je^Ja 1 , 1 J-^ m) ( . - '^""■J " 
.JjJaJI (-J^jJl ^ a ' "J ck>t= ( v 1 .>P' (3i>^ L>^- "^^T (jJJ 4jl3JlJj *UI 4_La c. cSe ml C~p- 
J^~" i "■ *_j>»Ij) (J_s-*JI 4_SjjJsj c_c_i£=3p-JI C.--p»- jj-* ^-i-Lu j jUJ I ^ se i a 1 , 1 ) LaLu ^ jjj "■ ^ , ,,Ul »tl £je 1 ta 1 1 j 

. L^-La JjLjjI ( i^-ij-a l^j^-ij-jca (jf VI (*\ - l 
(J-Jalaj Jl-J->- (Jj -C - J-* J-^ ' , - 1 -^ £>-*•' ^- O-Sj^-J f— a '- ' ' "*-^j O^Li* p J a ' a **' ** ' " * ' ^Jejua 1 1 Li!j^>J,j 

.^JLuiaJI jLiVI <. 1 1 11 Lb (jP->- <— i-p-oj 
ThrUSt ) ^r*^! J-^-*^ isr-^J^ 3 Cr^- hl'*'^ ^ <— lL*-cuJI till j 4 ,11 LaliJI (— ilir.^i U (Jill ^-ijJe^a (£a!L>o 

Cr J£.fj-uL.^) eHtaj <_k-*^o er-^j-^=j ^Irt'x II iiejiaJ.I £_a_> J_*^uJ ajJLL^JI tiij^Jll £jL$j jL-k. (bearing 

■ AJri^ll (_LJu1j fjlJ «.Lul t^^JL!l ^ji»il X-3Jl!I J^JelJ l£Jj^>J,I 
<j^_) iOjp.j-a rili^i rtia i-jLl>- ii^i, 1 ^j*^ 4 rtjottl jLlVI '£- 4-ajLJr" 1 u 1,1 ajjj ^—1 II <Hi L^=j^>J, I (j^aAJ Lai 

■ 4jiimIj ixtSJ (Jj^T'O* ^Ljulj^a jl (jr jjjj^= (jT ic (_£jIL><JJ 4jr 1 >1 1, 1 J Li!j^>J,l 
ljL^=3 ,11 IL) il&Vl (jlaLUIj (JjI Jl^JI 4- '.' ^J^ 6*^ I'J-J JfiA^JI «-JJl^j 4 ,11 taliJI (— ilie-iia U jLlcJ 

.jLla^l (_aVT ^Jl J uaj Ji^ a J4-V (jl «if I (j-^ 3 *UI v^L*. »_.U" ,„" L^f I ^^— 









i^lj^luVSlluSj 



-ij-Lall (-J^jJI 



j^l^L^ 



Discharge bearing 



JjJaJI J-*^ta 



Intermediate bowl 



jljjJI Jl>1t!l 



£<SjJ1 Jjjk 



Intermediate bowl 
bearing 






jjj^L 



4Jr lM.1 Jj-dLc. 



J^J^ 



Pump/motor 
coupling 










'iuJaUjriLuuJj>Ijr4*«ail ( 1 -i)j£u 






jj)U» 



(_£Jljs C-. p> (j-^ 1 ^(j'J.* (3j>-^' (*-AI (jr-* La j ^4 < n UliJl jl LjJjjjjILJI illLV i>i 1,1 aljiir" > hV 4_js*L>JI La ~) 



. (jLaaiaJ jljjul J i^i t ll ?7jLJta Jl_i£. <LCjj»jc-4J 4 i u l^uul jl 4_u_ujjI<jI 4Jr i>i 1,1 (Jj»-lj_a Jl>-I j^j>o " 

.LJL1I il^jJLl Jl *UI oLj^ 



j^jJI ^yjjl - j^LJI Ji-lj - j^-JI CS-k - ' _ A.nUUJI 4ir(^tl (_djj*ys O-UJ " 

j^-lJI *La TTjLv. - _>L]' *La £_ jj_a_i_a - 4_LLuj^ll]| <LJr <s\[\ *£— jljjJI ji>ittl ~ 

.dLcolaLiJI J I 4-jJLjJjjlll 4Jr , M, I L^la QJ'^"" ( Jl}\ icujJjJI <Jl)L.j-aJ^a Cj^LUI j-^=i1 ~t 

■ LlLuj^III ^ se i ia 1 1 £_ (jj/ljJI icj-aJ^a <"»l'»j^— ^^—M -0 

^ mlal »^ jl LlLujjIjJI Oe-tJaXI iL. i_2j_i^sJI Jjar icj-aj^a .-.I'.j^— * j ^— pi ~\ 

AuuAz[jtl\ jl Lilujjlll 4Jr ,M,I £_ i^LLaJI icj^jjta (JliLj^ a j^j jl ~V 









:oLLl 



u^jiuj^aiujvi 



■ (■llUr i^i 1,1 (j^-itj ^jLa.) (J^>**"^ ~Y 









i^lj^luVSlluSj 



The other types of pumps 



Axial flow pump t jb>uJI ^Uj^m 3*«m >-o 

fj\ sUI *-3j JjLla 450 HI /h Q-aj.'^l i^j i^." d)Vjm-a (Jl i^UJI Jiic diLVi^U jj-a fj-L!l I Jl* ^jLJelcuJ 
Cjjjjjl.-u.a (j^_l dU! *_3j ^11 i^L>JI Sit. iLa-j-a jii^=l ^IjiicIL^I Q ^ <1 J J ' (J^'j"^' J'JLSU ?-*) 15 HI <j-a JJ3| 

.4Jjjr»Jll LlLujjIJI <-l)LV (>t[\ 4-JL*. £_ liUj J "Jl^ I 
x_j»-lj) 7500 (j_a jj_^=I 4_iCjjj| 4X.j 1 11 ll ^jj ^— 1~ jjl La (j JJ t"w 1 <LJjjj>J,I <ir 1 >i t, 1 jLl Lv I JlIc ^cljJ 

■ 4Je..ia.q.U (^.iLuaiaVI JjiullJI jLa iM tiUjij ((VY) J^=l^i 




1-H- 



<>-K V*-» &jS C5^^^ 



jbpJI 4J)i*« 4**w ( ^-0 ) j£g 
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Mixed flow pump: jb>«Jl3klI*«3*iiJIY-o 

./j* U > njlXI *_3jJIj i_2j_i^il!l <Jlll 3 i_£j^=jj,l -ij-LaJI <-l)Ur >>ia f '_^' "^l (jr* 
ijjlj «L^jjji- oU>ol f '<^> J L<a_LLi ^ir i >i t, I jj^ta aL^ol '£— fW\ Jj^J oL>ol (j| (Y-O) J^—i cull (j_a il^-»^ij 
*£_ 4_JLILa (j-L_ l I La i "J SJcjlJs U i.*' <1 ' "J ' \) ' "** **' (JJ ^""*,' '-''"' II '^-i^J ** "* ' ^ "t <jy— "-"LP ° *>*iVI *— a 4_i_L*_a 

.4jjjj>JlI 4Jr i M, 1 J 4Jj_LaJ3 ( fljLgalll 4Jr I >1 1, 1 
4_lLl)jjI]I iiejia—flU Lo-j—ii JL- x£ Lfljl > u LLli I -t^— (jl qr^M tl^Lse La a '£- LjJLc. 4 Se 1 ja LI Jl_& a, Lseli ui " 

.ijjJaLiJIj 
7500 J 3500 (>_) 4_j£.j2l| ic.j_,jj| QJ^" jl La ^jU't Jailae-LI ^jLjj-ijJI 4Jr i^a jLloJ Ju£. (j^ljJ 

.(OY) J^=ui g^lj) 



»U J>^- 




jbpJI fell-ia '^il jIjJJI ^utt)l ( Y-0 ) JS£ 









i^lj^luVSlluSj 



Open-screw pump : 4^$I^fiUJjjJI 4A«m T-o 



)LUI 5 



iSj-=^ J-^' J JJ^J C 



.j-i k - ua (j-iajii. 1 *i(j m (JjLtaAj U i_2j^>- (J^~~ ' mi (jj-"- j' cr* J ' "' 



sjbj jj-ic e^j- ^j 1 ^ t> * u 




4^^i4rfjjjJi44«w(r-o)j£i 



Reciprocating pump : 4j^>II 4^ali t-o 
t-jj-^JI (^sjJu ^>>J1 -jLJLI ^Ijjei-J 4- Reciprocating pump ajjjljJI 2U>.>pJI Sita^il ^ jiir" , „" 

f^lczj /jJlujZ LfJj^elu (jjij^duo jjjo (£ - 0) J*^— i "■ £j-a 9c i ialb I -t^— ■ 4-Se i a I , I ;jj^~" '"'"j .J^-uJa JjLLaj (jylc (_£jJlj 









i^lj^luVSlluSj 




AiljlimVl AijC ^ JaJaJ dj.t^rt (jiijLall 
>7 J^-il aLoj^a (JJ*JJ Oji^ll aLttj^a ftjija 



al <ii t-i (3^4 J 2-5^^' aLaj-a 75JSJ3 (Jiuil ^gj] 




^j^ajlill ?r^)i>Jj (JjAxjI ^^Jtl J'" 1 i aj j ?.La]l la i aj Ia^jt i ,-i j Alii <Jj_>i jl J^J J-a 



l^U£ 22jji»j 2bU>ll uL^ail £l>JI Jb-i ( t-0 ) JS« 









VbjJ»^via*ffi 



Rotary pumps :3jljJJI uL£«ail o-o 

J^ mi L$ia BjJu*la VI ^ m,T jIjJlJI Lfej.^ir Jl^L ^ill LuUoVI AjxIjVI (— iLkjL^a Hjjf J^-f er* 

o Jl^J Cr JU*J1 ^jUI p^-itj « 350 bar 3 2000 m 3 /h Jl ciUr.Ml o Jl^ Jai ,^j uiij_uaj Jju«_a J-uaj 

.2-35 bar £ru ^jl>y ^Lk^l 



AJ>^jJll "OjLtaJI CllWrtll 



jljjJI <Jl»Ljr <>>tl 



*_jLI,I 7TJJ^>- Lka-LiIaJ i La j~j a 4-3e i ia 1 , 1 i_2j_i^sj 



*_jLII 7TJj^>- JajLLb j^C J Sli i u a 4-3e i ta 1 , 1 <_2j_i*£iJ 
4ir <M,I ~t>s\h^—i 



">J\x^ 



UlLGlJ 



J5UJI ^jjJ c 



I lj^ ^U^ jbjj 



LJLaJI i».jjJL!l cTjI j j-jIjII r-A J-aUlu 



j_jjij tiUj aj^Ljj icj-coJI iouj-i <— 3^ i , -">*( 1 1 j-l £ l> 

tlaJLciaJI -^ 

<JliljljJLfc 2(1 (j i^i* J L^Jjp i"ij Ju3 



^3 J=ai i>i!l Lai 4Jr > M, I 4-Cj-<-u (jyi^. U-Sj <,->*(! I J^aI<-*J 

2-^. ,^^lt iLaL^=JI 3jJi2Jl ^Jl (J-uaJ (j| ^Jl 7-jTuLa 

<JliljljJL& 2(1 (j-* 3 (jyjL*- (Jjt uti (_, l~n" 



.fljIjjJl (— l lie i ia 1 , 1 p'j-il (_)iaJLjJ Tj-uj t^X* La^J 



LaLa-S p^~" ' ""^ j-J->- (J*.'j L 



Gear pump i^jpJI <ir,.^a ^-o-o 



j La-L u JljLSJI (Jjj^IjLi ajl J 2(1 l£jj^*-c-s (J > ^ " t, I (Jjj^ILjI ^ 



.(c_i <f 0-0) J^a mi 



(j_a y i^ (J 



Jb La^= 



.4_JL>.|juM (jj/j^pJI ^Lse-tJa^aj 4_p»jL>Jl (jj/jj^pJI 4-Se-tia^a La-4 jjLCjJ (jj/j^pJI dll SeJu^Xj .)«_lLl!l (jj^IiJLl j^-V I 
J^— ■ "■ jj-^ "^ i ta jj I -t^— ■ (j\j»-jL>JI I a jjj' La J Jiic (j^_<jj_pJl ^jLujjI J i tajj 4_p»jL>Jl (jj/j^pJI ^ se tia a «|_ 
J^— i mi (j^a 7t > >i jj 1 <i^-> (j^JLi-ljJI La^JjLlal ^j^ 3 <j^-<-u^l!l (j mi t j ijJL^IjiJI L yuj^ll\ kit- i>ia ^_ La-Lu t (l 0-0) 

.(^ 0-0) 
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#?-J^ 0*JJ> * 



^jtill ^Jill 




jajjttl uLAum ( o-o ) J&£ 



^jl ' ( ill (j\J Ji^>.jJtl plj-flJI ^L»-lI jJjLjJI jji-jj ^jL-upJI JjJy LoJlIc 4JL) «La- i >i t, 1 (J^C <U2jj_L3 (j^-Vrdj 

ctLii—tis pLflJjl L. (\ in J L_«-d (JJ Li-a j_ x». iL. (JjLji_!l yr ,'<~, " 1 gi^aJj jJjLu—JI it-it <>> *_ 3j ^Jl L^jI Jl_i i_£-ij-J 

i LaJt LeaJI pLfljjl ftt^jla '"' 1 >Lg-ia a' Jiir" i ul t_tr»o I jj t jjj <a"< i nLi 

?e '^ 1 LJLc. a, jiir" i n "j 300 m /h < »j^* Jjljl^j 35 bar .U; ,x Jj_^ 2 -^ , ^ 1 1 ^jui J^; A" ^jla «_5j 




^J>)|2&^Ja£32j>I3( 1-0) JSifi 
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Sliding vane rotary pump :5J5JjjlI1 oSu^JI ^li SjljjJI iir.iM,! Y-o-o 

i_2j_C. 4_t£. I mi m Lc-« i—S^iiJI j^=j_a ^£. 4_Li,t.d iaLu^a Juljj j^=j_a i_J^>- JJ Jy m£ JlJI.jIj jJI j-tiajtlLi ejjjirta 

j m>> -^ill 4_ul Jlj jLlcjj 10 bar j 200 m /h ^1 ciiUr.^. [\ ( j-a fj-^ l^-^ ^* ^j *-4> '^" J 1 ^ j 



JjLJI Jji.} . 





321JJUI JjjJ\ uIj3)Ijj2&a« ( V-0 ) J&£ 



j 4_c.j-aj?taj ^gj_^=j_a -^J-* 3 4- 



Jet pump iddlll^ibwM 1-0 

a ^j_a C. Aitl «La- <>i a ^jj^-i"" 
jjU (j_a < (A - 0) (J^= i '"'• £_ya •»■ i alb I -t*^— ■ « ■ *. A «tl 4_Cj-aj*ja ^)J*^~ '"'**' 



^U <j_a *UI t_^^, <j_C iljj^ 



4l£.j_<-u .iljij-j^ j_*il_LJI (jll Ji'JL-J aj 4_jJLc ic.j_.jj_i 4_La r-j_Jt_i3 Cr^- C 'k* '^ C^>o *ULl 4_Li- Jj ^jUsj 
liti ii til! J jj^ 1 ??-'-4^ L^J^?^' i-*aJLLJaJ I jjj° (J^l (J! J i^aJ <jjJ->- j-tliLiil (J-^- dh° < t?>^' -v^— ' 4-LaJLiis ^j ia A ^- ' j j 









^Ij^luVSlluSj 



.ALzJuus j'jjjj lL2_JL>J| kc.j-uj (j ^-i n -V (" ^ «t_La » i n'll *j^>Jl (J^L>- (jlj-oj j-tHiLLlI 



jm-\ a\\ 3j±* 




\c taa al l 



ulUl 4£$4&> ( A-0 ) J&& 



.iUrt*^ 50 /o (Jl L^j^ln^-j J-t-^sj Jus L».Lu m /h 6 j 1 (2rv rjlAii 1 <>in-V ia <jiiUr <M,I ojjt i_2j_t^sj^ 
Jlc3 (pJlj Shallow well jet pump ZL*-,>> fl jL>}U d^LlI or<^ a Lws> o\-c±> d. <i»tl ciUe-Ja^a 
oj^=3 o_p. Deep well jet pump 



1jL>LK 



«L£li 



a ^j 



.jj-lJI jj^lj iO^>.j_aj l^jir 4l i^iiia tL-flU! ejL3*j 



Shallow well jet pump :iL-*.^\ jL>5U ■'■^l Sit^x > -l-o 

6.5 m L$J *UI <-_>jj ni'ia ^JLtb V (jXllj AJLa-iMI jLiVl <>a *UI £-3jJ <— iLkjual.1 ^j8 f-jJJI I jufc aJlJelmJ 

.(< rt^^-TJI aj_&LLi f-^lj) *UI »j|>>- ^*J-i 

. I gla>i ) a J_t£. ' al ilaj O-dJ 4-Cj^j^c-) (^ - 0) J^-" 1 "■ £jjz -»■ i alb I -t^-- ■ 4-Se uaX I 0J-& j^r»o 

sj^>JI c_cA J-JJ («L*jj i^l 4-fljLta ') £J-^>- 4_La 77J->^ 'dtil}^ (Ji j ' " F^J^*^ *"-*' P ' " * 'J * "* ' ^ ^ (J J* nil J_t£. 

pLJ3 (j-a #UI jDtjuaj^ j_<il_L!l ,JJ£. JU£. elLai^b J-2JJ ^Cklj-a-u -il-ijj^ J-""LiH f«J l3>^ (Ji Lr^"*^' 4-LaJLiIaj j^VI 

J La J ( jr J->- 4-LaJt La Jl JJ_jj 4IlCj_<-u | _j^-»- Lj C.._p> j_<1iLL!I <J^L>- j~C-> fU (j-^J f-i>^' J '**' * **' ^^^^ J-^' 
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'£— ^j-2*\ aj-a C. nill 4_Cjjsj?t<i ^1 j^VI «-j-^><il - i L-*£i O- 5 ?* c * - ^ 3 ^J^ii 1 (jj3 it-it '^'j'^ 4^ <>it,l jJi-jLa ^1 

JUaV ^1.^" V l^jlis (Ja^jHI 4- 40% ^Ij*) l^LuLSu s*U^= j^^-'V ijJ^ o^=Jj < ^L^ JUt? ^1 
jLLUI ^j 4-j eU-L JjLUI j| jujI 4 j:. 1 ^=> J^-.' j>^'t"' «^-fi £-« I j'^-^j j-^iyi JjLLaiJl ^13 ^jJI 




Deep well jet pump Vh\.+%\\ jL>U i.'.^itl or.?™ Y-Vo 
LjtjiJ #m j^b £_ J mi aj iSjL^JI o_ii!l <j-i>ia jjLa 6.5 m ^lj-3* (j-* 1 j-4^' (i-*^ ■^■O-i L^-^-i^- 

Ij'**'" jjjfcjuj ^QJLij jLi»»J (J} ' - ■ " til icj^jJta J_t£. jiU,| ^j-a *-j-^- Lli^ 1 ^-^ ^— 'tP* ' ^^^— -»"'! Sj-ALli CjjJltkJ 
.60 m ^Jl JjuaJ (jLq^.1 (Jj« «U3pj *UI <.<->■ mi" (jl 3JljJu>JI 4Jr i>it,l ^-JalLuU ^llJLlj 









i^lj^luVSlluSj 



4_jj^aj_a iOjLLs «La- (>i a ^j-* 3 < O * - 0) (J^—i mi ^ya yr USUI 1 0^— I t A 7ij,e\ * ll jL)^U C-jii!l <LJr i^ia UJ^~" '"'"' 

jJLJI pl_J3 iL. ■" alJI 4X.j^j?ta ^ I ^jj^— j U iOjLLall ^ se i a I , I ^j-* 3 '^j» ilaXI ^Ul i Lai LgaJl Bjj^-uLa J-*r>o 
Jij_*jj a) Jlj*-"< i n^U «LLo sj-^>- r-j^io C. - - p » <ir i >i 1, 1 ^1 j_ (_ul jj_a <_ijj?- mJLl <iHI Jj_Lajl ajj_<-uLo jJ_<^j>o Lq-Lu 

(jl -i ila 1 j-J-J' pL^ J— Lc t_ i3e ( ii !' ajj_<-uLo 4_j| Ju *§_ (^Cj^jX aL»jlo a JlJt" i uj A.gejiiaJ, I ^-uJaj>iJ (j I ■■) I a 1 J 







£jfi£jl*J&&2au*A( v-o )J£w 









tabjiiuWilLua 



Air lift pump jfl^AJbjfljJI Ai&ti* V-o 

*_a it-il"-Vj'^ ajjjjjLa (J^ii- ^j^a jj-lM pl^ Jilc Ja j i > >i t, I ^l^pJI £-2-i ^- 4jr I >i t, 1 tfjufc J-<i£. aj^— i'^ (j°^"~ '" 
t^lcf ^1 J ♦ i a /* 4Jaa- (_£JlJ1 *UI q£. Lfl-Lfla. 4Lu>o U-4 bj-iia ^Ul ^ Jil iali^a I j LLa-JLs- I'.j^ * ^.U.1 

<j-A-J L^JSj-uaJJ ,^Jlj3 r-j[p_j La-Lu 35 /o - 30 /o (j^_i r-jljJLj O— p- 4 i>i rt-V <a 4Jr i>i t,l o Jl-A l$\ rt^-t j-l U j 

:^L jli^; l^f V! l^U^= ^Uiol ^ ^jJLj .4.5-450 m 3 /h 



S-I^JIj s-LaII ^yt lajia 




^I^LjjfljJI^i^K^-O)^ 









VbJJ»^Via*ffi 



jj)U» 



. £ie iJai.1 J^^t-a (jylc (_gJj<ar <?L>ol iL- - 






J_F" £* *4iU t^J 






jLj-caJI 4 l^i 1" 3e a 4Jr i >i t, I j_ L » T <J ~ 



AJjj^Jll Air i^ll 4- *UI J^-Jy " 



*• £J^MJ 



isejiaXI 



oU;i2_ 









4_2_j^_*JIj iL*jiaJI jLi>L! L^-AiJI u " -V ' >> a £yu <Jj-dJI j-^=^' "^ 



y#k 






.<^ irflp ll 1 1 ij-i i llq .g^inll p ilnill rinln II n T pll 



1 



AjlaIjjJI uLi^ail 



CjUt >>tt,l CjLSj^Li 






■ <— iLrr i^>U (J*jLbeia JyJtr»o ♦ 3jlJ ftj\ 

-.^yic IjjLl <_ijJilll qj^-ij SJL^jJI ojufc Jo"-^" LajJ^. . /al l *S M 

lliLsr i>lt,l i_2LSjI (JjL-uJ (_>^*J cr-* 1 «-^j-*^JI ~o 

./*\ ♦ (j£. fljlju>JI tfJLA pLajj ij-i-uJ J-flJ V (jl ~) } . ijlUtf f ffiff Jfltui^ 
(— )l Se-tiai,l (_>ia-»-l ~;jL«-S ^j ^- "*■*'*' ~Y 









lLfilj^luVVl4M2j 



uUfiuail uLbblt t J/5M JiddJI 
Pumps accessories 



. 4^3j^>Jl (JJLi 4_Cj_aj?t« -Y 

. ^12^1 J-aLia -V 

J_jj_a ^1 r'LlLso aJJljlLo <_Sl_Li*3 I ^1 <iinii mj di La- 1 ^i t, Li ^LtT iJ L«u l 3 aJJiita lJuUsj LJ jj-aLuul aJufcj 

. Li>-V -»■ i ialu i - I -t^— ■ 7-j_iiJI jjj° 

)L. I ^^— 4_uj^^=iJI 4 alUlt ji,^ ^ U Lai Ju_aHjuj 4Jc < >> all 4_uljjjJI 4 ^=jjj>J| jJLLa a ^ ft 

.^lajjdl tiLp^VI db^j.^ i!U 2_ U^= ajjU^JI £aLkU jj^^ ^k jt 4^L>j^=J! ob=^m 
Internal combustion engines : Cr li.|jJI jjlp».VI oL^^r** \-X-*\ 

'£.. 4_t^sL^j 4-iSHXIj ilblill CLilie ■'--> M 2jl.il )2_ oj_lj_^3 2 j j i a J ^LvljJI JjljI^VI '"'1^— j— ^ a JlJt" i n" 

'£— aLc J^ mi j L^jLal JLseZLtJ j ~t^—>~j t 4jjl i^i'^l 4_2jj_La_i » L)j <j ^ 1? jJbua a L$j j^IjJJj V ^jJI (j-^=La^M 










lLfilj^luVVl4M2j 



^UaLL Ji jj_3jJI 2_ i^L^JI 4-^L^x^Jl ^UaLLJI Jj^ UT<>c SjL^ JL^IjJI ^Ip^VI aJj^j 




<j|jlnml 







u^* 



- Jj^jjj £lji 



6 s j- t'j J 



^ I j 3!Jb- 1 M £Jj*> ( r- 1 ) j& 



Classification of internal combustion engines : Cr Lk|jJI jjljiOM ^1^=^=** < Ltluaj M-Y-l 

Spark ajlj-iULi JU u<VI ol ^-ijj^q ^<»i"j jjJ3^= <j^JjjU>JI a jlj&" . .. "j jjjj—uJI <jiil ^-ijj^a -) 

Ignition Engines 

Compression lLULl^-jVL JL_£,V1 ^L=j_rta ^^.u^j Jj^' aA? f-^=^-^j dhH^I ^L=j_rta -Y 

Ignition Engines 



uisuai\ u\2siU 



iiUfiljjJIuUu 



ki^iuyyii£ 



3U^= 



. «. I^jj Li a -S^po c — ' ^^^J-^-° ~ > 

. Vertical In line jl^Ij lL^ Jk V^b ^L^=>=" -^ 

k^aj oL>ol IL. aj^l-i J^~- -■ <JT ic 4-iJj^ <Lui3l '"'1^— j— * -Y 

. V-type V <J*js>. J^=^i Jk Cjy^=> L^ ^L^=j-=" -T 

-uLuJ (jjl^pjfc.Vl is^c. 4_ilL^j j-ll<j (_£JJI Li!j^>J,l (jj/ljJ »j ' '^— 1 d) I a j -t l^j lLSLLAj 

■ L&ft AjielcaXI -JjJSoJI 

■ l(j 1.1* mi" Bf.ia^=i f^J-I tillij 4-«jJlUI AJjLtiSTtJI pl^j^l «§_ LaJLseTu.ij.il 
<JliL^=j^>J,l ^LUI (JjJi^JI cJSlii '^'jJ-^ ^ C -J u - U 3 4luljU ml JJuCj r«^*->- (jjk- ^ <J-!jj^a fljJ>J9 JlaIajj 

: I4JX. LsoLiJI ajJlUI ^Jlxjj i*.bXI 



. Radial jUati <_; 



Ls*Lil1 SjJlUI ^Jua 


«4h*X!&j 


rjl.r-,^ VO "^ 


(JjjJ jl <jr *-L.Lla jLc. < (Irij-Jj) ^l^^ 1 ^J^ 3 tliL^sj-sexs ~\ 


OL—T"-^ 


sLlLi a-i^p od)-9 <^ii-^=j^*-« ~Y 


(jl '^^- ♦ » ♦ ♦ — ^ ♦ 


dULj a Jj_u3 Jj^-i <^iL^=>ays -Y 


0.736 x ^L^JI c-jj^I cjIj^L^s Jl ijLua^ <>a Jj^tJL! * 






Performance of Internal Combustion Engines t^yi^ljJI jj[>i>.VI di^sj^A *tat Y-W-l 

.;oL*JI <— sljLc *_a 4_La ia*jL>JI CjIj^UI J_j^3jj ^yic illlj^-ij JijJSjll 
al_*JI slj^M 4_La 7t i >i "<jj i^jijj*. J_4^»- Jl_Lc (jJJ-JJ LfJj^ta j (Jj-J-i i-i!j^tA sl.il (j_a *j-^ (Y~l) J^~ » ui cr}-JJ 

AJsLWI JuSl^S fl-iLjjJ 'j-^ LiJuu (j^irtAr M LftJj 4-Luua icj-<-u ^^o* Mlklj-^ jLjijL Li!j^>Jll ejJLJ9 -iljjj "^ 

.4lc.j_<-u ajLj-i l£jj^>J,I a}-c (j^^-V m ~Y 

• CJj-«-a J-<^>- JU£. tiilij Li!j^>J,l icj-<-u a-iLjj-J L7 CjJl\ JijljJI Li!!M gli > nl Jjm.a -it-ij^ ~£ 
lLsUi^mVI <■ m,'\ jLa (jjj-uJI <JliL^=j_rta £>£. Jj-J^' <Jl)L^=j_rt« 4- cSlP 3 *^' ^Hf^ 3 ^-*}L"o*V 'j-^jj 

t^VI 4_t£. g--Tuj L«-d (JjJ_Ll!I <~il^-ij-^a £_ L«-4 <jr lc I jj^~- "' (Jj^Jiil <~il^-ij-^a £_ 4-ajLJeTn.u.t,l 
jjjj— Ll!I <JliL^=^ta £_ 4JL!La ^£. aLc J^— 1 mm (JjjjJI Li!j^>J, ( _ ;r C.j_LJI Jj^jJI ljI^M (j"<nl Jjut-a (_p3Lai»ol -^ 

*|_ ^gjl ( 11 "i<ijj-<j mj J-a (J^L>- (JjJjij (jjj~'- L ^ <^lil-^3j^ta «|_ 4JLuji £jC jjini (!) (JjjjJI tiJjj^a a}^. CjLjj ~Y 

(jr ic a JlJt" i n" L^JLs I j « j » t ^1 cnitl <Jl)LuJlj (JjJJjJI i~A^-*j-*a ( *^c (JjjjJI i"»l^— j^-^ ; r l A^— C-LajjV Ij-kiJj 
.aJLaTlU <-l)Ur (>it,l 4_ a JlJt" i n" La LjJLia ^jjj-LJI <Jl)L^=j^ta Lai t(_3j_i^sJI <JliLiaj«^aj J^"^' '^r J-"'j (3LLaJ 






iiUfiljjJIuUu 



ki^iuyyii£ 
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1200 1400 

rpm i^ljajjl 2x.j^i 
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1500 rprn^ 


















-^[800 rpm 
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20 40 60 80 100 120 140 160 

kW ^j^l Sjja 



jJ>u)lj J^JJJI utfjJW f UV *Ufi ( T-1 ) J& 









lLfilj^luVVl4M2j 



(3-^j-l' Jj-<ui jj-^ta crj-J i_a!>il^l jj-^3-i 7 r «i i . I j (_£JlJI (£-1) J^ mi jljj ^aJl oj_<ui <J-j>I« o-^ <A$^I 

.(0-1) J^-wl. £ A-Uj^ll ^L^j^Jll i!U 2_ U^aj-xu, jjjla ^ JLulUlj 
Jj_*£. (jll (j-d^l (J-Sj-M -ij-*^. 4-^=J-^* (J-S_Ll (1-1) J^ mi 4- L-*^= O^IH JiJJl1j^> tilSjJ AjLa-'miJ Ju9j 



U*. 21^j t> ^ U 



u£1^_a]| A-l^LJ 




AJuallJ d^! Jwj) jb>&! d>«fi ( i-1 ) JS£ 





3S>*1I J2j j*$jJ 3jdLitf ( 1-1 ) J&u 



j^lmJI ^jji> j£ ^^ I J2j ( o- 1 ) J5^ 






uisuai\ u\2siU 



iiUfiljjJIuUu 



ki^iuyyii£ 



Clutches :jaJl^l t-1 

5_j|jLl Jl_ul3 ,4.sr i>i 1,1 ajl-ij 3 j) «f (j-CJ J| ejl-i^M <-l!j^ta 4_^=j^s. J ' ^> *°> J (J-Lo^jlj (jiajUiJl a Jiir" i u J 
jcILj jQ-J jjj <V*< ( ii 2(1 4_JL>. J I (J (,-"> Jj (j-lir i ii "II fl^H-3 jjj° Q 6~ 'J (jr^*" j' L H>*'-^' (J J* '"'" (J ' ^*"^J ^Jr i>it,l Jjt mi" 
.(_>iajLSJl (JjjJa (^C 4-3e i ta 1 , 1 *_a LpojjG l£Jj^>J,I ^j mi t" tiUj Jl*j 
(jr JLl l(j lor 4_SjjJs '£- Jl^Iaj (jJ-I1 ^ j^—mM^—mU O^J-^l (jr-^- ^° ^ ^— ^ 1-^J "' J ' ■"> " ^j l_2j_<-u 
2_ l^aljuk^l ^jj A 1 diJjj (yLill) Ci-jlSj^Vlj (jlSUJI) ^j-^Ia Lu4,Jl^I tjr^la ■■■ o^ ^L^=^V1 

■ 4Jr i >i t, 1 4_aa-ka_La 
3 JJu«la Lglaj jLIa^l <— il J 1 6' a J L$j ^->j-ll Jj t-»tl <— il J 1 (jffl illl ^-Ti^VI (jiajlj^j S JljJlC fl$JI (-dLiA 

: ( _ ;r & 4_ujj Ljj I jj-a l_Lc ij^G jj^ 1 j*Ji^ £jj^~ , "'~j ((j-alj^Vl 
■ (j^-itj ll 1 (j Jajt-i 4j*-1jj l£j1^— i"o>1 tt l^i ml icj^jjta ~ 
. i ill ^— 1~«-^ V 1 -»■ La i -I Jjj (j- f*j-*-^' U^-^ d m ' "J ~ 

.(jiajLiJI 1 j'^*; ^a (jL^lI^U i/tl^— ~,^VI ->U,„? .ajj LJI - 



Centrifugal clutches :,jj£ajX\ jjlaJl ^IS \-i-"\ 

jl l£Jj^*_«Ju tt <i mi j 1 J_$jj (_£J_^3jJ,l Jj-LaJl aj-J9 j-jjLjj 4_Lj-*-a <Ulj_<-u Jiic Jjj mi till I Juj ^1 (jiajLS jjfc 

.Jj^^tj {jjJj J j«u , "it l icj-<-u (J I J^e-*Iu_$ jji^-^ii '^^^J- 3 ' ' -^ U' LrJJ fl^""" 1 ^ JL^LLI 



aj_aj x_3Jl_Lij 4_j^ 



vVu 



a jjjil& jJiLiJl j_iia_*Jl JjJ^J C-— p> (jiajLiJl 1 Jl-J JLTLa (V - l) J^-— ui <J-a_l_j 



(3'^"!"*^ Mgj ^=>XI -Sj LaJI SjJs -i'-ij^ 4-Cj i ii U jLjJijLlj «_jLjJ1 j->> til (jyii-l JlJI Jia-pJ,l (Jl ^j^ajil Jj-Lail 
.4jla JJ^4^ fr 1 ^' JjusaJI Jl JljLaJI j »>>»tl S*^— j^. AJ-C (J2J (jyl^. LfJL^alo-Vl aj^ J-«-*JJ *>^ 5jjt*.^?l 










lLfilj^luVVl4M2j 



J— *relu iol—SJ * I La 1 1 , 1 i ill ^a!ia> 



disk clutch t^^jJiJI <_pijL£]| Y-i-*\ 

lj!1 ^-m^VI ^^IjJal (J-j« 4_Cj^j?ta j I Jlj^Ij (_^j_J3 ^j— * <_>iajUi]l I Jl-& (jj *^-i"j 



j^!4Ju 




(JjJjao]! 4JL* 



^tfjiJI jajUll ( A-1 ) jStt 



14-J' 



Brakes : >l^l o-l 



Rim type brakes jLLVI J*ljJa ^ -o-l 

i t-i t < >i J O—po 4jl >^i OjH 4^=3jj>- Li!jj^jJj ^Lt-Jl illl'^— m-wVI J-^^eTu ajLo (j La jj (^JlII J^jIj-oJI «;! Jl>. (j-uij-LJI 

. L yaj2i\ t-fiUJjj (j^. i*tl^—wVI J-$-*-i3 t>.L»J! JU£. rjL>JI (j^a jl (Ji»l Jill £yt Lai jljj o*=>jJ3 tj^- ^JLLajJI 

.^IjiielL-uVI 4jtjLi (jJsl Ju>JI <^lj J-alj-flJI ptjJI Jl^I ( \ * - l) J 1 ^ mi t>-JJJ 









lLfilj^luVVl4M2j 




J-ljill *IJh 




JjJ t^ajS 



^jU. frlia. ilili JJja 



<Ja.b #.lia> till J <_Wja 



jLbVI<>lj&(V1)JS3 










lLfilj^luVVl4M2j 



Band brakes iajj_.HI J^ljJa Y-o-1 

I n~— - I 4_Laj__JI 4_JL*£. s.|j__*.l J_uC 4_1 Jj ' ^ "' "J j'j-*-^ (J-^J-^' (Jj- 3 * ' * ,' (J^ lI-U^ mi £j_C «jl— -^ (jy-^J 
(j-jL-^-LlI (__l^L_uul_) LJLp*! ^J-iJJ (j-uj"( ( ii J ( n VI SjLo *■ J i iM jjjO fl JLC _LaJj_i_dl * '< i t-U .( 1 1 ~ \) (J-=3 mi (j-* 3 f '^"'J 




. Qja\ jill i-J^i 



jl_oJ <L< 



%>£)IJ«lj£(^- a i)J&£ 



Cone brakes S_ii_-j > _*J > l J^lj-iJl T-o-*\ 

.( 1 Y - l) (J---3 mi J-*-*-)' ' fit tali ( a lS>? e ~^- ?H-y '- 4 - 4 <jr~JL> : ' t ' a P 1- '" Lr"- (J-°'j-*j' 4-JLL-j ( _gJ3~^ ' <3J^J 




?^5^g£ft!^_ 



E^S=S 



'iubij^ii >i>aJi ( >y--v ) j& 



uisuai\ u\2siU 



iiUfiljjJIuUu 



ki^iuyyii£ 



Mj. 



Disk brakes a-u^^aJI J^lj-aJI i-o-1 










JuSl^ fl^LjjJ Ij-kiJ L&Jljij 4-LLt.a icj-<-u ^yTc*. eCklj-^ _) ^yivljJI (JLh^"^' LfJjj^o ajJu3 -il-i>J ~ t 

■ LiIlijjI!! 4Jr >MI (Jl ^IvIjiJI (JljIo-VI (-djj^o A^=ijs>. Jjii! -ij-*£. a Jiir" , in -V 



yllk 






■tvifflD lliii)iillq.cvifill pilnill nnlnll niiiiiir) oll 



AjlaIjjJI uLi^ail 



CjLre-tiaJLl )LlL>.| 



I 







.(j^-SL/3 (jjjU"! i-U-uLUI 4-Sr > M, I jLl!-»I } *j< > "H 

-.^yic Ijjll <_ljjilll QJ^-iJ SJL^jJI ojufc Jo"^" LajJ^. . /al l *V < 

.4_Uljjj| icj_cuJI 4_jj0jJL«-4J 4Jr i >i t, 1 pjj JljJlt»0 ~l 



JociLL Y 



LU)i£U jia^iii uia^Ji 






u-b-JljULfl 



>tfwr 



a^ijjjiuvviikuj 



Pumps selection 



j uL*«m jLu^l uUwUi W 

I j" o ' "J I j'^j i -> J (j-* 3 (J-^^J 4-te-_a U «r I A^— ■ _j_j 4__}L*_I _--!_. I— _uL_ul f»J-2j (_Jj—JI 4-ie-__-9 jLui-l (jj 

.j__j_J,l (JjJLiIuJl _JJ_o (J^L>- «r I A^— ■ J , ^'ftl < t J.q_<r(J L->j Liir- 1 (<u O-^J ' O ^~* 

*._)_*. |j_a Cj^G _--£. --La- i^ill jLjIi-l jclu 

.4-lCj_LJI 4X.j in!! 4-a^lsLAJ £ie iJaXI p^j JjJir»o : Vjl 

.jJLJI J^— i mi J I *UI (3-*aJ L\jJ 4Jr >>it,l p^j JljJuso : LJlii 

.fJSjllI Jj»u,"itl (^Jlxs JU£. asLi==> j_i==>f sLWc"^ 4Je-tJaXI jL»jf JyJLr>o : LULI 

:<LuijijM icj-uJI AjajLco <La- i^»t,l P3J JuJuo ) "^ "V 
(^gjj^ca jl (JLjj ( ii ll i K l" T-a jl (_£j_Li3 ( a is> <i Lai « jljjul 4Jr i ^i t, I j i^if pjj JljJlt»o Jj.il ^ jr L»-c-) J-^J 

-.^yjVI J-*AJ ^J-flJ tiUj (Jl Jj^^llj .(jLj_<-ajM 

.Q (m 3 /h) OejLa.t.1 (>a c_j3.Ua.ll t__j____JI j^Jl-J -^ 
.h p (m) -ji-JI JL_CJ (_x____JI JL_C f.[\\ >_lj__tla (>U Lu-uljJI i_L_J,l jjfcj (J _L_=_JI 4J_-_-t,l C-a-_ J^Jl_J -Y 

.N (rpm) 4J-.L--U SjbV i_-_UI c_Jj_>Jll i-.j-_u i_j__« -T 
:N S Ucj4l\ i_ij__JI uL> -£ 

nJq 

N, = 51.64— ^f- 

^3/4 

:(__!_!]_=_ Ll_.j_JI i_.j__JI 4-a-L-J L_jj 4J-j-_i,l pjj JljJ-»o -0 



4-1£.jJl11 i_.J__JI (_£__« 


4_i____tl pjj 


N s <3500 


j_jj___3 (__l____|| pj-ul (j-^ 3 4-*-__ua 


3500 <N S < 7500 


i__iLk. ii____a 


7500 <N S < 15000 


<4lF" **-« 



l_4J«.L____ __l_t__aj i—ili-j-- U plj-Jl 4___=_ aIjlst" ,„! (JJJL-CJ 4_3j_«II Jl-JJ-1 _ V) J_=___J pj_>-jJI Q ==■ <1JJ 

. LjJ Lt . _ -3 ,_J__a J>ii- 









XpbJJIuyVULuS 



JlJ£. }H-*3 ■ 4_ Lma Jji mi" i-Sj^-ta J— 1£, SJejiIa oil a^l a^a (jr -l^.l ^ Lsjlj 4 j i m j ic.j_^ i_i m J) (jr -l^. J J i^a-sel! 

<yij^ Jl or,^,ll s*Li^= ^1 J^ (m 3 /h Jl J^^^ill 0.2271 x ^j^l) 1000 Gpm tfjJ iS ^^3 
c^-uJl UVju 4M, H ltl icj^oJI » JL^> ^ Lip Jj_^jJ1 q^ v ^^j -2000 4m,h'i icj-^ jLki 83% 

.LfcjLui-l -ilj-tl 4-3e i a I , I aj'-ij (-i!j^>Jl aj^jILa <Ulj_<_u <_jjj3l jLui-lj (j^jsjlxX) ' 9j ' ""*"' ' I J 
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m 3 /hj\ Gpm 
0.2271 ^m>=i 



2000 3000 4000 10,000 15,000 

N\/~Q7 



1000 

Specific speed, N s =51.64 



Nn/5 P 

(Ji^JI ajjU.1) N s = 51.64 Ajc_j^I 2x.^JI juS 



iiiii 



"f~i 



Jjjll j^Jl *\Lt 



*_.^.S_J^ 



- -<J jjAJI j^« 



^LbLuy^l \f vMbiJ Lj L l J uLffawall ^^lL^J - V ) ilivii 






>tfwr 



iLfilj^luVVlluZJ 






( f Ijli^V!) cU^>U 


<La- tiaXI £^j 


►Ulj.fi 




ly^j-a S-SjUa iit^a 


(j^ni-V ia (_3j_ciSJ (JJujOJ^ILo A (j-^ (J^l 


^jlc ' "'j • ^~ 


<4lF" ^^* 


JtcjJs L 3-*£. 


JjLUIj^Ij^JI 


iLfcLdJI jL>}U (i-i^l ^-.^ 


jLlal 1 ^^ 


JjLUI^i^iiljL^I 


4JL_«-*JI jLl>L! C~ii!l 4ir i^a 


^ILo A * J jL^ ' » ctv 


jLftl 


(JjijiaJI .}j-«-*JI Cj\ J 4_tijjjjj ^ se iia a 


jl« V * c^ 


jL^I 


j.j.iiu^. 


jl« !♦♦• ^ 






<LjJLujjIJ| CjUejiiail (JllLi^alj-a (_>^*J "0 iJj'-^ 


rpm i^j^JI 


(m) ii^-j^ J^=J c,«uitl 


m 3 /h Lu^JI 


(mm) jUI cjj^T jJa£ 


Opj-U 


J! 


i> 


Ji 


L>* 


2880 


4.6 


2.44 


18 


4.5 


100 


4S 


1440 


3.05 


1.52 


39 


18 


150 


6S 


2880 


10.7 


6.1 


78 


45 


150 


6S 


1440 


4.57 


2.44 


59 


27 


200 


7S 


2880 


15.25 


8.8 


118 


64 


200 


7S 


1440 


5.2 


3.35 


91 


45 


200 


8S 


1440 


7.0 


3.05 


173 


73 


250 


9S 


1440 


7.6 


2.05 


249 


114 


250 


10S 


1440 


11.6 


6.1 


363 


182 


300 


12S 


1440 


14.65 


9.75 


546 


363 


350 


14S 


1440 


19.85 


7.64 


756 


450 


400 


16S 


1440 


27.4 


14.65 


1452 


907 


500 


20S 


1440 


37.8 


24.4 


2160 


1365 


600 


24S 






4^e_^jJ,l 4_LajjJ»JI AjifcLtJ i ^jJI <_P=J-*-! 227 HI /h oj jJs O^J-"' J-^^*-*^ '^J j|j_j 50 m j^C ^yic sLs 
Jji.Vitl^JUa JMJ» S»l '<£= J^a-aL J-cJtJ cgj Or.^ aux. M jl f.^V ( ) - £) Jj Jl^JIj ( \ -V) J^-i ,tt ,1 

q = J 2 ?! = 0.0631 m 3 /s : * UI ^>^ ~ ] 

3600 

227 
= ^±L_ ^lOOOGpm 
0.2271 



: 1440 rpm icj-^j aji^lj iL».j_a jL»To»l ^^^ ^Ll> Lu-mlJI Zcj-uA\ <_ < . » V* -i 



Ns=5L64 ^ = 51 . 64x 1440xVa0631 =993 

h 3/4 50 0.75 



s» l ^=J I jl jl^j () -V) J ^n.t .j ^^=jJll a^j^JI ^ (N s =993, Q=1000 Gpm) iJUJI JA^ -o 
.2000 Ju^j ^j^ jJ^ 83% J\ J^3 1000 Gpm ^ijj ^U^= J^f jl <j^ 4- 78% <> JSl 

(J^ljJJ JJ_C (jr i£. Cm in II p i ii flj ej_a J-^= £-) 4-JLxJI oJl-4 j_a <- r Jp-^J tP 3 "" ^->^ jl U^^-J-* h-LH?"- 1 ''-V 



64x i440xVao63 T = 1671 

25 0.75 



64x 1440xV0g 3T = 2264 
16.67 075 






0J-&1 (j| Jljso ( 1 ~£) (JjJir»o ill I gejua^Jj ^ » ' 1 ^ [ I l1iL^3j_luJ| ^Jl>-I < " ) I a < <a j a ^l p^>.jJL) ^j^— ■ tj « ^ j 1 -*> 2 1 1 
^ Ut"j 10 111 JjJl^ iL. 1 **< 3 mi ^ Ut" (jl (j ^-1 <1J (ji-Jlj 12S (^_4 <Lrr i>l a <_!j_J3? (jfj a ji j_la j_j_f_ Or 1 >1 t, I 
< (il^j-a J-^=l! 10 m f^l^j) Or 'Ml ojui jj^ 3 J^'j- O-"-*^ aIjlJcTli-uI (j^a Li! JljV til! jj (-JallaXI i_2j_ciil!l 

: 4 j 1 ( 11 ill icj-tJl £jj^~ ***' ^LlJLij 



M _ 1 _. 1440x^/0.0631 .... 

N =51.64x — = 3322 ••lMj^l 

1() 0.75 



oJl^ iA^== oi J^o O-V) J^ulil iLu> ^ (N s =3322, Q=1000 Gpm) sjljjl>JI iJUJI ^ji, -V 

.4_jic J j 1 <i >J I (j^-i <1J La J uaflf ^j-iij O 1 /O ^l^a^*. Or i>1 1,1 

•.^ 227 m 3 /h ^j-uaii 50 m &+c, ^ *UI ^jJ Lu^LUI oe.La.lLa <uJLc -A 

l£Jj ~<y jl Jlj jt J,^ At I ^j 0"1) JjJl^JI £-*.1j) 300 mm ojJal c_j^f tZili oiujjj jLT Ocla* - 

.4-L.t.Luj s*La^3 f LijjV Jj^-i 

. (jLj-LoJI iKliTa j'j-S jp <^>f Llil j ~ 
. J^lj^jj^*^ lZjIJij - 

.1440 rpm L^Lcj.^ - 






jj)U» 



it.jj-.UI 4- 4JU.c<-^V 45 m 3 /h ojjJ* o^j-^ J^-*^ 15 m £\JZj\ <yi <1jl3j j!j_j 5 m j^ ^^ *Ls -\ 

~4 j>laja ' Lua-j) 1 fl^J*' j" -^1 (<4-J 4_JL>JI o JLjfc ^ Laij aJlj^Ij 4_U>j-a £j\ j 4 se 1 2a t djj , „ lj| 4X.j i n II lmh-j.] 
■ 0~V) J^=lA!I jj-a l<jlj«m" S»lrt^-) jJuS *u <iilljj Lsljj (Ajj^tA -iLaJlitA 

(1440 rpm Ldj^Jll icj_^ ^|jiiei«J ^^-vj 15+5 ^jL^ ot^a-tl j^. -2tx^\l «) 
U^j^i <jnlj ^ir.^t, Lu^-LJl icj^JI t-^u-^l < 680 m 3 /h Jjljlaj 3 m <ul3j j>Ij_j 2 m j^ ^. *!_* -Y 

asLi^a J^ 1 -^ (*-* ' <-^-I J-I Lt-u (4_jjjj*^o ~4 La-Die^ - 4jj_La^ i fl-Liaj) L£Cjj^IL>.| aj 4-JL>JI 0jufc ^ La »"' a Jl>-Ij 

■O-v) J^n ,t.tl (> IsLkJz 
(1440 rpm Ldj^Jll icj^ f.|ju^Lj c^^j 3+2 ^jL^ iitu^II j^ -2tw\l a ) 

4 UjjJ»Jl ajLa-" ml < ^jJI <_P=j-»-I 680 m /h ojjJs ok>-" J^-*-*^ <L -*^j -^j-^ 50 m ,3_*£. ^ lr ^La -V 
^j^ J>U» s^La^a J^L J_^3 ^j 2^^* ,. , , ,, \\ jLo^V O-i) JjJ^JIj Q-V) J^ ,1. j ^b^jJtl 

.^^lkil JjiA-.tl 



(0.2271 <>l ^1 Gpm J\ m 3 /h <>* Jj^ilJ) ia&jAa 



^I^JjLuf 



>tfwr 



iLfilj^luVVllu^ 



.Sjj^UI '£. *LU 2 



m-u uxaa.1 < 250 mm UjlaS Sjj-^La 4- 450 m 3 /h Jjulaj *La ^j-^ -Y 



u^" ■ „ ^ cth *UI £-£>»j 1500 m 3 /h L^j-u^j 3000 rpm L^j. 



.35 m U^lu ij^ljJI iaLxJLl 



.(j^aJLseTLi.u.U 4_i£.^j <j-A_ij 4jj-^=J-l' iOjLLaJI 3 se i ia 1 1 4- <— S^LiJI LLilaj Tj-^l ~0 









t^srjiri^tl JjL>.VI jli.1 - 1 


^IJI ^1 - 


jlJI Ji.b- 


jlJI Je-t - 


2_tljjj^!UI Ajs-i^iU SjbJ Ld^rt^ Ci-uj "1 


^IJI jiS\ - 


jlJI Ji.b- 


jlJI J^ - 


2 ,„Ul«tl aJt <>tU ciJj^t-a C(-pJ "(_) 




j^jJI «.La 7TjL>- ~ 


jJuJI «.La 4- jj^JLa - 


ijJLjjjjlJI AicduaJLl '£- j1jJl5! Jibuti -.j*. 




Crd^^ 3 " 


^bjjlp^l - 


4 miUUJI AJri^iU cilj^tA f-jj "J 


tr^rr 


L^Jaj i taj p Laj j 1 - 


i\) ' -"***' P'-^J' ~ 


_j ^jLj^ijJI Ajjjjex 4Jf i^iU j_LaTu ~_A 


tctr 


L^3j_i^jj pLajjl - 


L^j_i^jj pLajjl - 


-J jjL^uj! 4_Lailbt-a <sr i^ll J-L4JJ "J 


4j>- <>it,l JJ^ta *-a 


4-sr i >i t, 1 JJ^ta ^yic 


4ir |>>U 


4- Uajtim i^m 4. *m j^ju -j 






.i^jilaLiJI jl ijjjjjjlll 4Jr <^>U £_ i^LLall icj^jjta (JliLJjp^a j^=Jl - A 









;»1 a^aj *UI £_*J= Sjjls c-^u-^l . 30 m Ujjls i^-ofj ^aLcu-a *LU ^j2 600 m 3 /hr I j «j . ^ " <ir.^ a -Y 

. 65 kW (^ AjJLaj-ill AJri^U BjJlI jf ^ic I jl 4Jr -Ml 



. lOm/s Ujjii^Li icj_^aJ jJiLUI c^u.tl <_^u^l -o 

Jl J j , ^ « 1 1 j ^-jp"rtt,l j »>>» tl L^_Lo plj-ll ij^ij 4jj^=jJ,l iOjLLaJI 'LiejuaX u jIjJlJI j »>>»lt - 

iAjjJIj iAjjJIj LuaLiVl iAjjJI Ula j'jjJI j<^»ttl <_>iLjj)V J l^-i Mil aj>Ij tiil_Lis> - 

■j mi-»J| Jjjjiit^ a) JlJt" i nL) <Jlllir i^i 1,1 A- i-jL l> J I ^lSjjJs ^ctijj 1 l"i mm fl 1 <i mij r«-<-ujl "V 

.4_i_alaLiJI jl ijJLjJjjill 4Jr > M, I LgJLfl (J^=3UJ (jjJI ijjijjjJI tllL^j^jfc/s Cj^LUI j-^=i! - A 

^ . ..Ul »tl j| 4_u_ujjI<JI ^ 3e i hi 1 , 1 -^ ' flj I -*> 1 1 .}j-«-C icj^jjta <Jl)LJj^3La j-^= Jl ~* 

.aJLumJIj Slse iJaJI jL)>U C-<iill ^" se i ^ a £u <Jj-dJI j^— '^ "^ * 



^I^JjLuf 



>tfwr 



iLfilj^luVVlluZJ 
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VbJJ»^Via*ffi 



lAJ>*Ji ubtikidt) 



>^l 


pfb-Vlglhai 


3J^>JI 


pjjAllglhidil 


A 


Area 


m 2 


^ 


d 


Diameter 


m 


>S 


f 


Friction factor 


- 


.'tl^-.^i j„l.„ 


g 


Gravitational acceleration 


m/s 2 


LuJjj^I LujL>JI 5JLfc£. 


H 


Head 


m 


c^ 


h f 


Friction head (loss) 


m 


^l^-r.OMc^ 


hf C 


Friction head (loss) in connections 




C^Lua^l ^ cjII^-mOM Clc^ 


hf P 


Friction head (loss) in pipes 




jju*\jX\ ^ ^l^n-^VI C^ 


h P 


Pump head 


m 


^Lie-iiaXI C(<ii it 


hsd 


Static discharge head 


m 


^,~h,„VI j^Jl C4d ^ 


h ss 


Static suction head 


m 


/y ^3lJjLi 1 U VI (. Lgg I lltl O <>l (1 


hts 


Total static head 


m 


^l^-itl u ^ilti.^l Oim.TI 


k 


Friction constant 


- 


^}L^J1 ^ cill^-r.OM cj15 


L 


Pipe length 


m 


AJJ^uUI (J^is 


N 


Rotational speed 


rpm 


<LuljjjJI 4-Cj (iitl 


N s 


Specific speed 


- 


w^^, 


P b 


Brake power 


W 


LJLaj-ill ajJuiJl 


Pw 


Water pumping power 


W 


dUI 7c_cb SjJuS 






VbJJ»^Via*ffi 



Pa 


Atmospheric pressure 


N/m 2 


j^jj>J| iht |>l|| 


Pv 


Vapor pressure 


N/m 2 


jLie_Jl JjaJt-La 


Q 


discharge 


m 3 /s 


J^, 


t 


time 


s 


O-PI 


V 


volume 


m 3 


(^^J! 


V 


Velocity 


m/s 


icj_ijj| 






VbJJ»^Via*ffi 



4JiJI uLtlkiatl j*9*L!a 


ajj^jV! iilJL jdk^i! 


2 i \j *\\ 2 't\\\ ) ptHaj^aJll 


Accessories 


^U~l* 


Air lift pump 


2^~ 


Alignment 


^L^l 


Axial 


l£JLF" 


Band 


a^i 


Bearing 


(-k-*^ isr^J^ 3 ~ J-*- 5 " 


Bowl assembly 


4_<_uLLaJI icj^jjta 


brake 


<Lajj£> 


Brake power 


LJLaj-flJI ajjiijl 


Cardan shaft 


(jl-ij^aJI Jj-aLc 


Casing 


(-S^Lc, 


Cavitation 


^^ 


Centrifugal 


i£J=j-a -l>-k 


Characteristics 


^L^. 


Classification 


. . - 


" 


Clutch 


c^* 


Column pipe assembly 


' J ' ' 'J1'* icj^jJta 


Compression ignition engines 


JoU.^VL JLulVI ^L^=j^a 


Cone 


tla_j_pjjta 


Deep well jet pump 


aJLl»a]| jLi^L! C-a-L!l 4Je <>>* 


Diaphragm 


Jij - *LAc. 






VbjJ»^via*ffi 



Diffuser 


jj.L 


Discharge 


u>^ 


Discharge bearing 


-ijJaJl jj^jxja 


Discharge bowl 


ljl*]\ '*-uu[L 


Discharge pipe 


Jj_LaJl (-J^jJl 


Disk clutch 


Lsr^S* O^i^ 


Dynamic 


^^j-dLbji 


Efficiency 


Ul^= 


Ejector 


c~aLJ 


Electric motor 


t^rt^^j^* 


Electromagnetic 


^^■^ 


Flow rate 


O^ly-u Jj^-« 


Frame 


J^=^> 


Friction head 


Ldl^n^VIc^, 


Foundation 


Ct-ufu aJtcLJa — (jj/L-u? 


Gas 


j^ 


Gasket 


«L>-j 


Gear 


O-^H 


gearbox 


O^-iP t3j J - L *^ 


Head 


e-j -^ 


Gland 


B-iljU-u 


Head assembly 


(jj/ljJI icj^jjta 


Impeller 


jtj-i j ->ir 






VbJJ»^Via*ffi 



Intermediate bowl 


4,iluj| JLuAIaJI 


Internal combustion engines 


JLUU1 Jjlp>.VI ^I^j^a 


Jet pump 


^-^~ 


Key 


JLW^ 


Lineshaft turbine pump 


JjjlaJI Jij-*a]| <Jllb LlLujjj 4Jr <>ia 


Location 


£*>* 


Lock collets 


t^uiu^^Ia 


Lubricator 


ib^ 


Mixed 


J^ 


Net positive suction head 


2.L^JI v»-.jM v— J 1 ■'""■ 


Nut 


<0j_aL*3 


Open screw pump 


4^>>jp"rtt,l <L$j^_(JI ^ se ija a 


Operating point 


(JjJLiIiJ 4 l^irt < 


Packing 


^ 


Performance 


*bf 


Performance curves 


*bVl ciLl^ixi 


Piston 


^^ 


Plunger 


^L^ 


Positive displacement pump 


(L^jJU) LuUo)M i^ljVI c^ii^ 


Power 


Sjal 


Pump 


U^> 


Pump coupling 


^^^ yj.ij<) oj^ 


Pump shaft 


^LiejiiaJLl Jij-aLc 






VbjJ»^via*ffi 



Pumps selection 


(Jlllir 1^1 U jLui-l 


Q-H curve 


<— 3^ i^liri.'i <a i ii ll f^ureJ-a 


Radial 


iiL^^^ 


Reciprocating 


lP-LH 


Rim 


jU=! 


Rotary 


j'j j 


Screw 


(•-J^J) iijjMi 


Seal 


<— tj < i"(\\ *_iLo 


Shallow well jet pump 


ALtxiaJI jL>}U O^UI ii^ia^ 


Sleeve 


4-lU- 


Sliding vane rotary pump 


4-l!)_La (jiLjl <JU1J SjljJ iit^a 


Spark ignition engines 


Bjlj-iJL JLuiVI oI^jjm 


Specific speed 


,^1^1 


Strainer 


;U_ 


Stuffing box 


J MI*»JI (_3|jjlit*3 


Submersible pump 


^u^ii^. 


Suction adaptor 


(_ l> 1 II ll 4_L*3J 


Suction inlet 


L'Tl II ll (Jj>-JuO 


Terminology 


jdl^ 


Thrust collar 


^jJI ^^ 


Turbine pump 


JA^u-i. 


Vane 


iAuj 


Velocity 


ic.j_u 






VbJJ»^Via*ffi 



Vertical In line 


JL3»1j iV>~*. (jyiC ( jr J-ulj 


Volume 


(*** 


Volute casing 


(^j^L* <_fl}Lc, 


Water 


*L* 


Wearing rings 


^CUU 



uU$I*i! 






VbjJ»^via*ffi 



ubfixl! 



2*ii*i\ 


fyAjtt 




Jj#£i 


JjVlto'jJi 




i^i^ij ou^ai : jjVi j^ji 


Y 


4_pojLJ <LoJuLo 1~1 


£ 


CllifaLaXli JhmAi Y"1 





L^LjLaLbjJI (— iLkjuaXlj LuUo^M S^vljVI <Jl)Ur<>.a £ru iJjLia V~^ 


1 


OU^ 




ril^r<rtUril-r1U< rt «: »IM| J.rtrtt! 


A 


cU^^lL i^U. ciUrlU,^ i-Y 


A 


4-sr i>it,l (_2j_i^sj (Jjm-a ^ -1-Y 


A 


icj-^JI Y-i-Y 


\ 


«r.o,,.tl Y-i-Y 


\ 


^r,h,„V1 ^^^^j c^ i-i-Y 




^r,h,„yi j^i Cc ^ u o-i-Y 




JL^JI ^-mll^)M c^uJ\ Vi-Y 




LiJL^^VI o^i V-i-Y 




^mo^A-K 




*UI^= SjjS Vi-Y 




LtLaj-aJI SJe-tiaXI 3jJlJ9 ^ *-i~Y 




ObLAXIS^U^ U-i-Y 


\\ 


ij£.jjj| icj-iJiJI ^ Y-i-Y 


\Y 


c_^.jll 4-LaJI c-^^JI ci+lm \X-i-r 


M 


SJjlse/s iliLaf 


w 


criJ 1 ^ 








lutfllSJ^I 




<y^=jX\ sjjLkil oL^ai : jjVl j^aji 


\\ 


^>H 


Y« 


oj^jJtl sjjUaJI iiftiiXI u.j^-yj Y-Y 


r\ 


jljjJIj^i^l W-Y 


XX 


c^>UJI Y-Y-Y 


Y£ 


j_iir»JI ,Jijji_u^3 Y - Y - Y 


Yo 


^L^JI^Ui^ i-Y-V 


Yl 


(_£j^3j_ll Jj-LaJI dll se-tia^a j^» uaa>. Y - Y 


Yl 


^Lsejiia-»lj '**' -t i gj|~i flj Ltalll (jr Ire_Lo 1 - Y - Y 


YA 


ajj^jJU sjjUaJI iifc^l ^btciLiafcia Y-Y-Y 


y« 


4-ie i ta 1 , 1 (J j t i"i~ 4-LaiL) Y - Y - Y 


YY 


o^)^ 




4 miUUJIj ijJLujjILtl <— iljr />ill t^jjloJl Ji^trttl 


Y£ 


JU^QJ 1 -£ 


Xo 


^jJI 2_ ^jLir",,,,!,! jL^I ClUr.?™ £|jjf Y-£ 


Xo 


JjjlaJI Jj^jlII <Jl)!j 4-j_LujjlJI 4ir >M,I )-Y~£ 


XA 


(jj/ljJI icj^ta ^-^-Y-£ 


X\ 


<_3juuaJI Jj^c icj^jjta Y-^-Y-£ 


£• 


:^UaJI i^*^ Y-W-£ 


l\ 


IL^LiJl ii^JaJLI Y-Y-£ 


IX 


CtU^ 




<£p*V| oU-,M,| £J$M rdJlill J.^rttl 


£0 


^jLj-uiJl 4jjjj*^o ^ se i ta 1 , 1 ^-0 


£1 


jjLj-ijiJI SiaJlsEX 4ir (Jai.1 Y~0 


£V 


AjyjliU 4-0><JI AJctiaja Y-0 






£V 


4JjJpJI Sir i>>[\ £-0 


£^ 


SjljjJI ClUr.Ml 0-0 


£^ 


(jo/jpJI 4ic<ia.a ^-0-0 


0^ 


i2JJ_UI (jijpl <— llj SjljjJI Air <^U Y-o-o 


0^ 


(i-iUI 4Jr^«l-0 


OY 


*L*^II jL>U £Jui\ 'a^^a \--\-o 


or 


a2jla*1\ jL>U <LJdl\ ii^^ Y-l-o 


00 


^I^JL^jJI <±,>,*V-0 


01 


OdJ^ 


^dJI 30*^1 




^Ut^L! ^UrtLa : JjVl J^AJ! 


OA 


4-flJuLa ^ "I 


OA 


SjbVI cA^aja* Y-l 


OA 


^Ul Jlp^VI ol^^ W-l 


o\ 


^WjII^I/wVI,-,!^,^ fl.M rt - ^-Y-1 


-\\ 


J^UI ^Ij^VI ciL^** *bt Y-W-l 


IV 


i^=j^>JI JJiJ Jjj-Ls ^"^ 


1£ 


(_paj|jAj| £ - l 


1£ 


^j^=jl\ jjJaJI o^H W-l 


10 


(jr *^5j_SJI (_>iajLSJl Y-£-l 


10 


J^lj^Jl o-l 


10 


jLL^IJ^Ij^ \-o-\ 


IV 


lUj^AII J-alj-3 Y-o-1 


IV 


l^j^jii jxii^iji r-o-i 


1A 


iu^ill JxljAJI £-0-1 


\\ 


o^^ 






AAjiyiiU^JI 




^L^JL! jLu^l : JjVl J^ill 


V^ 


CjU-,M,I jLuil CiLluiLJ )-V 


v^ 


4_i£.j_LJI 4-Cj ( nil La^ijL^j 3 se i ia t, 1 p^j JljJlt»o ^ - ^ - V 


vy 


dUI (3^J«J L*-U Air <^»U pjj JyJLT^J Y-^-v 


vy 


Jjiu,i~itl ^Jua Ju£. Sg.La^aj-t^al r-IU^V JituiaJLl jLaj! JyJ^»o Y~^~V 


V£ 


J^ise/s J Ha 


VI 


UU 1 ^ 


vv 


0)^jL^1 


v\ 


(Y)^L^jL^I 


A^ 


t*!>u 


AY 


dll aejuaJLl dll SelLajLa^a jj-«J 


A£ 


2 ,;Atl ,-,l — IU.^11 ^„j*l« 
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